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Nitrogen in industry 


OW is it that in the United States the proportion 

of total nitrogen supplies used for technical pur- 
poses is roughly double what it is in Europe? The 
question is a tantalising one to European producers, 
traditional exporters of nitrogenous fertiliser, and 
many are loath to let the Americans get away with the 
assumption that efficient sales promotion methods used 
in the States are the main reason for the disparity. 
A new O.E.E.C. report* makes it clear that the princi- 
pal causes are largely outside the control of nitrogen 
producers. A study of comparative costs for the pro- 
duction of synthetic ammonia in the United States 
and Europe revealed that, on the basis of its energy 
content, the raw material used was at most a quarter 
of the Belgian or French price. It is therefore under- 
standable that, with costs ex works—incliding amor- 
tisation and overheads—varying from $35 to $43 and 
a selling price ranging between $72 and $80, ammonia 
is a good proposition in the United States. It will also 
be appreciated that such a cheap raw material enables 
nitrogen derivatives to be manufactured at lower cost, 
thus reaching a much wider range of customers. 

However, the O.E.E.C. report, based on a recent 
visit of a European Mission of technical and economic 
experts to the United States, points out that while the 
manufacturers of ammonia or other chemical products 
do not have a say in fixing the price of energy and 
other raw material prices, the next few years will prob- 
ably reward those who, without having any decisive 
advantage over their colleagues on the production side, 
are able to bring their applied research laboratories 
and sales service up to a state of maximum efficiency. 

It seems that the Americans, firm in the belief that 
it is their superior commercial policy that is respon- 
sible for their lead, were mainly concerned to introduce 
the Mission to the commercial and technico-com- 
mercial services of the larger American chemical firms 
producing nitrogen or primary nitrogenous products, 
without any visits to works or detailed investigation 
into purely technical matters. As a result the report 
does not reveal very much about American methods 
of producing the principal nitrogenous products, but 
one or two points of interest emerge. 

Thus, on the subject of nitric acid, one engineering 
firm opined that a works could not be run economically 
with an output of less than 25 tons/day, while for 
ammonium nitrate production, considerable interest is 
being roused by the Stengel process. 

It is observed that melamine is manufactured from 
dicyandiamide more economically than from urea, 
dicyandiamide itself being produced from the dimerisa- 


_ * Industrial Uses of Nitrogen in the United States, Organisation 
for European Economic Co-operation, Paris, 13s. 


CHEMICAL & PROCESS ENGINEERING, January 1958 


tion of cyanamide. Aniline is manufactured by various 
processes and apparently 80% of the present produc- 
tion of 58,000 tons of nitro benzenes is used for 
making aniline. 

Two processes are used for making acrylonitrile; the 
more recent one, which is apparently more economical, 
condenses hydrocyanic gas with acetylene. According 
to one source, the acetylene process has brought down 
the sale price of acrylonitrile from 85 to 62 cents/kg. 

A salient point relating to ammonia manufacture is 
that, whereas in the European countries taking part in 
the Mission average works capacity is about 100 tons/ 
day, it is twice that figure in the United States. Clearly 
this point is of considerable importance from the stand- 
point of costs. A comparison of cost factors, based on 
theoretical data, is made in the report, and from this 
it would appear that low electricity consumption is a 
feature of United States works since gas is cheap 
enough there to justify a widespread use of gas engines. 
Another factor is cheap gas heating, accounted for by 
the low cost of natural gas. 


Sasol achievement 


LL process units at ‘ Sasol,’ the first large-scale, 
commercial oil-from-coal plant, have proven their 
design capacity or better, states Mr. W. B. Johnson, 
of the M. W. Kellogg Co., New York (a subsidiary of 
Pullman Inc.). The South African plant is now running 
at stream efficiencies of from 70 to 75%, and improving 
operating efficiency through the correction of mechani- 
cal difficulties is now the only major task preventing 
the plant from meeting the design capacities of about 
55 million Imp. gal. p.a. 

Some idea of the work involved in bringing the 
Sasol project to fruition was given by the article on 
this subject in CHEMICAL & PROCESS ENGINEERING 
1954, 35 (5), 153-155. In his address to the American 
Institute of Chemical Engineers in New York recently, 
Mr. Johnson, manager of the project since 1951 when 
Kellogg was awarded the overall contract to design 
and build the plant, reviewed these problems and the 
step-by-step solution of them. He pointed out that on 
this project they were not dealing with a large oil or 
chemical company, but with a Government-sponsored 
organisation which had to grow with the job. In fact, 
when Kellogg made its first contacts with Sasol, the 
organisation consisted of the managing director and 
three engineers. Today the employees number some 
two to three thousand. This was a development pro- 
ject in every sense of the word. 

The first step was to organise a task force responsible 
for the project from its pre-contract stage through final 
operation. This task force grew and contracted as the 
demands necessitated during the progress of the job. 








A special group was located in Germany to supervise 
and act as engineering and purchasing consultants. 
Kellogg’s British subsidiary, Kellogg International 
Corporation, was used for the same task in the U.K., 
and a group of purchasing experts and engineers pre- 
ceded the construction force at the site to assist Sasol 
in purchasing local materials. Kellogg’s traffic depart- 
ment in the company’s New York office co-ordinated 
shipping from all points to South Africa. Their 
materials handling men in South Africa assisted Sasol 
in the planning of transport from the coast to the 
job site. 

A construction manager, plus 22 engineers and craft 
foremen, were assigned from the United States. About 
500 skilled artisans were recruited mainly from Ger- 
many, Denmark, the Netherlands, Great Britain, 
Belgium and France, and their families flown to the 
site. Living conditions and schools were provided for 
this international group. South Africans were trained 
on the job to supplement this ‘ imported ’ construction 
force. 

South Africans from the farms, high schools and 
secondary industries were trained as plant operators by 
Kellogg’s task force and 12-man operating team in 
conjunction with German experts in the German pro- 
cess units. Since the plant demanded new techniques 
of operation, it was necessary for the Kellogg operation 
team to spend four months in the New York office 
with the force assisting in the preparation of operating 
manuals prior to going to South Africa. These same 
men acted as plant inspectors during the latter part 
of construction. 

The plants’ maintenance department has been drawn 
from the South Africa construction force. 

The success of the Sasol project will be viewed with 
interest by those who believe that this process has 
further possibilities elsewhere. 


Automatic fire vents 


HE advantages of automatic fire venting in helping 

to control industrial fires were outlined by 
Mr. M. J. Reaney, director and general manager of 
Colt Ventilation Ltd., at a recent meeting in London. 
He pointed out that it is difficult for a fireman to see 
where the source of the fire is and how to tackle it if 
the whole building is one thick mass of dense black 
smoke; and how can he fight it properly if it is too hot 
for him to get near enough ? Mr. Reaney explained 
that automatic fire venting ensures that an opening 
in the roof above a fire causes a restricting upward 
draught, which tends to pull the fire into a neat, 
compact area rather than to let it spread outwards, 
as it does in the modern type of factory with one long, 
continuous roof. 

In the system advocated, fire venting is coupled 
with provision for day-to-day ventilation, simply by 
the incorporation of a fusible link, to ensure that on 
a temperature of 158° being reached— indicating that 
a fire has broken out—the link would part and the 
ventilators drop open automatically by gravity action 
to release fumes, smoke and heat. 


Phenol from cumene 


HE new process for producing phenol from 

cumene, developed in Britain by the Distillers 
Co. Ltd., and in the U.S. by the Hercules Powder Co., 
is to find its first large-scale application in the United 
Kingdom in the recently-announced Grangemouth 
plant of British Hydrocarbon Chemicals Ltd., in which 
D.C.L. and the British Petroleum Co. Ltd. are jointly 
interested. The plant is to be completed by the 
middle of 1959. Cumene will be made at Grange- 
mouth from benzene and propylene (a product of the 
existing ‘ cracking’ units). In the subsequent con- 
version of cumene to phenol a large tonnage of acetone 
will also be obtained. 

The D.C.L. phenol process has already been 
licensed to users in a number of countries and has 
found favour in practically all the major new phenol 
plants which have been built in recent years. An 
important feature of the process is that it does not 
involve the use of sulphuric acid or chlorine as previous 
processes do; instead, benzene is first made to com- 
bine with propylene to form isopropyl benzene 
(cumene) which is then oxidised to phenol and acetone. 
It is stated that the overall conversion is very efficient 
and that the two end products can be separated 
relatively easily in a high degree of purity. 


The flesh is weak 


OVES to persuade the Government to set up a 

Scientific Attaché in Moscow and efforts by the 
Department of Scientific and Industrial Research to 
get together a collection of Russian scientific and tech- 
nical literature are but two signs of increasing British 
interest in Russian technological progress. This interest 
applies to the chemical engineering field as much as 
any, and it is a pity that good translators of chemical 
engineering literature—who, of course, are usually 
chemical engineers—are so scarce. 

This is especially so since, for those with a flair for 
languages, it is not nearly so difficult to grasp the 
fundamentals of Russian as is usually imagined. The 
Russian alphabet, for all its formidable appearance, can 
be learned quite quickly and, since it is phonetic, any 
Russian words can then be pronounced on sight. This 
is a valuable accomplishment for, even where only a 
smattering of the language is known, the titles of 
papers, etc., can be scanned for familiar words (e.g. 
filtration, distillation, etc.) denoting subjects that might 
be of interest. 

Those interested in technical translation from the 
Russian might well shudder at what could happen if 
chemical engineering terms were fed into a computer 
mentioned in our associate journal, Automation Progress 
—wisely enough, under the heading ‘ Believe it or not.’ 
This novel equipment translates from English into 
Russian, and vice versa. Tested with certain phrases 
by its American designers it rendered ‘ The spirit is 
willing but the flesh is weak’ as ‘ The ghost is ready, 
but the meat is raw,’ and ‘ Out of sight, out of mind ’ 
came back as ‘ Invisible idiot.’ 
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Soda ash in the Netherlands 


S the big new soda ash factory at Deltzijl, in 
Holland, comes into operation, the Royal Dutch 
Salt Industry is constructing an electrolysis plant 
adjacent to it, and in addition the construction of a 
vacuum salt installation is being considered. When 
these works are completed a favourable combination 
of the plants consuming steam (soda ash and vacuum 
salt) and power (electrolysis) will be achieved, thus 
adding to the overall economies of this new industry. 
While in the eastern part of Holland there are large 
salt deposits, forming the basis for an important salt 
and electrolysis plant of the Royal Dutch Salt Industry 
Ltd., the foundation of a soda ash factory in this part 
of the Netherlands was prevented by the problem of 
waste disposal. In 1952 geophysical exploration and 
drillings in the north-east of Holland were crowned 
with success. Near Winschoten, in the neighbourhood 
of the seaport of Delfzijl, a salt dome was located. 
The discovery of this salt dome not far from the sea 
opened up new possibilities for the erection of a soda 
ash factory. The salt dome is of large proportions, its 
height being more than 1,000 yd. The top lies at a 
depth of about 400 yd. below sea level. - 

The salt is recovered by underground leaching, the 
brine being pumped from Winschoten to a brine-basin 
near the factory at Delfzijl, over a distance of about 
16 miles, through a 12-in. pipeline. In August 1955 
the Dutch Soda Ash Company Ltd. was founded. 
The management of this company is in the hands of 
the Royal Dutch Salt Industry Ltd. 

It was in 1955 that construction of the soda ash 
plant started at Delfzijl on the sea coast, since this 
site offered the possibility of dealing with the waste 
problem. The structure of the soil made it necessary 
to use a foundation for which about 1,500 piles were 
driven into the soft clay. The length of the piles 
varied from 7 to 25 yd. 

The installations, engineered in co-operation with 
an American soda ash producer, the Diamond Alkali 
Co., are very modern. Since soda ash, being a rela- 
tively cheap product, can only bear low freight, good 
transport facilities are essential. Such facilities have 
been secured by the favourable situation of Delfzijl, 
being a seaport and a canal port. The plant is also 
connected with the railway system. 


A common language for coal preparation 
OAL preparation—washing, sieving and grading— 
is of direct importance to all producers and users 

of coal, and because coal is a commodity in which 

there is a significant export trade, it is obviously 
desirable that there should be international agreement 
on coal-preparation terminology and the expression of 
the performance of plant. A considerable step towards 
this goal was taken at a recent meeting in London, 
attended by delegates from nine countries, representing 
mining and research interests, as well as manufac- 
turers of the engineering equipment used in coal pre- 
paration. According to information issued by the 
British Standards Institution the delegates ‘ achieved 
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a large measure of agreement on a proposed inter- 
national glossary of terms and definitions relating to 
coal preparation procedures.’ 

The meeting also discussed methods of expressing 
the results of coal preparation tests and of assessing 
performance of the techniques and equipment used 
for these tests. Here, too, the delegates were agreed 
on the essential principles. 

As a result of this committee’s work it is hoped that 
in due course the International Organisation for 
Standardisation will publish recommendations both on 
terminology and test procedures which can be followed 
by all the countries concerned. 


The German way with effluent problems 


F you were a scientist engaged on effluent treatment 

and disposal in Western Germany, you might find 
yourself studying the behaviour of goldfish in a tank, 
as is done at the Chemische Werke Hiils A.G., Marl, 
Krs. Recklinghausen, as part of a routine biological 
control system. Or, if you were on a big coke works, 
you might well find yourself looking after a plant for 
dephenolating waste liquors containing about 1,000 
p.p.m. of phenol as a pollution prevention measure. 

These examples give an idea of the range and 
thoroughness of effluent disposal activities in the 
heavily industrialised area in the watersheds of the 
Ruhr, Emscher and Lippe rivers and the section of 
the Rhine into which they flow. Iron and steel works 
there have some impressive comprehensive schemes for 
recirculation and re-use of water, aimed at the reduc- 
tion of water wastage and of effluent disposal problems 
simultaneously. At chemical works, certain difficult 
problems have been tackled by segregating and treating 
the waste material at or near the source. There are also 
some interesting examples of the economic use of 
a waste chemical after segregation and recovery. 

The dephenolation of coke oven liquor is carried 
out in special plant set up by the Emscher River 
authority, and all the phenol recovered becomes the 
property of the authority who are able to sell the 
product and recover operating costs and capital 
investment in plants. There are some 20 such phenol 
extraction plants in the Emscher area and a number 
of new ones are under construction. 

Another profitable operation, this time at the 
Dormagen synthetic-fibre works of the Farben Fabriken 
Bayer A.G., is the recovery of copper from the waste 
waters of the cuprammonium spinning process. The 
potential loss of copper from the process in these 
waste waters is some 25 tons/day and so it is evident 
that recovery is well worth while. The recovery 
process is one of ion exchange, using a synthetic resin 
base exchange material produced at the company’s 
Leverkusen factory. 

At Chemische Werke Hiils, built in 1939-40 for 
synthetic-rubber production and now one of the most 
up-to-date chemical factories in Germany, there are 
such a variety of processes that effluent disposal has 
presented a very real problem to the management. 
The works has a central organisation for effluent 





control, in charge of a chemist assisted by a biologist 
and a full-time staff of 20 who carry out regular 
sampling and testing. The goldfish referred to pre- 
viously are kept, in an additional small laboratory, in 
flowing mixtures of river water with works effluent in 
various proportions. 

These and many other impressive facts about the 
way the Germans have tackled effluent and water 
supply problems were observed by a British team of 
experts sent to Western Germany by the Federation 
of British Industries recently. Much useful technical 
information was gained and the F.B.I. delegation was 
particularly impressed by the co-operation of German 
industry and local authorities in providing systems of 
water supply and effluent disposal to meet the needs 
of rapidly expanding industry. 

As is commented by the leader of the delegation, 
Dr. C. J. Jackson, 0.B.£. (Distillers Co. Ltd.), in 
a forward to the report* on the visit, problems of water 
conservation, supply and the disposal of effluents are 
no less urgent in Britain and are becoming acute. 
It is believed that their solution can only be achieved 
along similar lines of co-operation by all interested 
parties and, in addition, with considerable capital 
expenditure. 


Linear accelerator for research 


ELIEVED to be the first machine of its kind in 

the country to be built specifically for industrial 
research in the petroleum and chemical industries, 
a 4-million electron-volt linear accelerator has been 
ordered by British Petroleum Ltd. for their research 
station at Sunbury-on-Thames, Middlesex. 

The accelerator provides a compact, easily-controlled 
source of high-energy electrons, deep-penetration 
x-rays or neutrons, the last two being produced by 
causing the electron beam to hit a suitable target. 
A special building embodying adequate protection for 
the staff against radiation is being constructed to house 
it. Design and construction of the accelerator and its 
associated control equipment are being undertaken by 
Mullard Research Laboratories on behalf of Philips 
Electrical Ltd., the contractors. 

Thus we have a further example of the usefulness 
of electron irradiation, which in chemical processing, 
for example, is recognised as an effective method of 
initiating polymerisation and other chemical reactions, 
and of producing new materials by molecular re- 
arrangement or graft techniques. For non-destructive 
inspection, the linear accelerator makes possible the 
examination of steel many inches thick by the radio- 
graphic method. 


Plug valves in industry 


ASICALLY the plug valve is the simplest of all 
types of pipeline insulator and it is natural, there- 
fore, to find its origin far back in history as a plug 
cock in which the fundamental design has the inherent 
advantages that when open it offers a smooth passage- 





*© Trade Effluent and Water Supplies in Western Germany,’ 
F.B.I., 3s. 6d. 
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way to flow and none of the working surfaces is 
exposed to the line fluid. Lubricated taper plug valves 
serve not only the gas and petroleum industry but 
also the chemical industries where they are found 
handling such diverse materials as nylon chips, molten 
lead and sulphur and liquid sodium, as well as on 
synthetic rubber and synthetic ammonia plants. 

An informative paper on the development and use 
of lubricated taper plug valves was given by Mr. F. E. 
Varlow, of Audley Engineering Co. Ltd., at a meeting 
of the Midland Junior Gas Association. He pointed 
out that, today, engineers are finding it more and 
more convenient to use power-operated valves, using 
either pneumatic or electrical means. The pneumatic 
operator is complete in itself, totally enclosed, and in- 
corporates a double-acting cylinder which operates the 
valve plug through a rack and quadrant. Limit 
switches may be fitted for relaying sequencing back 
to a control panel. 

Pneumatics is the cheapest method of power operating 
a valve, but nowadays there is a call for valves operated 
purely by electrical means, 7.e. by electric motor driving 
through an integrally mounted gear unit. Both hammer 
blow and automatic torque limiting devices are in- 
cluded, which, though apparently contradictory, are 
in fact complementary in effect. Valve operating times 
vary between about 15 sec. for small valves up to 
about one minute for larger valves. Flameproof 
specifications are available. 


Alginates industry flourishes in Norway 


ORWEGIAN seaweed meal producers see a 

bright future for their industry, especially since 
encouraging reports of results achieved by adding their 
seaweed meal to animal fodder have been received 
from the United States and elsewhere. Exports have 
risen from 3,500 tons in 1954 to almost double that 
tonnage in 1956, when total output was 9,000 tons. 
However, it is an interesting reflection that, viewed 
against the vast quantities of raw material available, the 
output of these plants, situated at strategic points 
along the sea coast, is as yet very small. Possibilities 
of expansion are said to be immense. 

The process used today by Norway’s leading pro- 
ducer involves natural drying of the seaweed in the 
sun, a coarse preliminary shredding at the processing 
plant, an artificial drying, cleaning, desalting, and 
sterilising process in rotating drums, and a final grind- 
ing according to different degrees of fineness to suit 
various kinds of domestic animals. 

Analyses show that seaweed is rich in carbohydrates, 
with alginic acid, laminarin, and mannitol among the 
most significant. The pharmaceutical and cosmetic 
industries use alginates for thickening, creaming and 
stabilising. For film and filament forming, alginates 
are used in paint and paper; they are even shipped to 
Germany for making sausage skins. 

Apart from the technical advantages of alginates, it 
is a factor of importance that they are tending to 
become cheaper as production techniques improve and 
output increases in step with the demand. 
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High Efficiency in High- 
temperature Heating 


IGH-TEMPERATURE heating 

is of considerable importance in 
many manufacturing processes, and 
when combined with vety close toler- 
ance in temperature rise and fall has 
become of ever-increasing concern to 
the process engineer and chemist. A 
system is being introduced to British 
users which has met with very great 
success on the Continent, whereby a 
closed circuit of heated Dowtherm is 
thermally very highly efficient and is 
capable of automatic control to within 
1° to 2°C. of any predetermined tem- 
perature up to a maximum of 370°C. 
(700°F.). Special control valves are 
used so that a series of vessels can be 
operated simultaneously at varying 
temperatures between 60°C. and 
370°C., using one boiler in an en- 
closed circuit without loss of heating 
fluid. 

The pressures within the circuit 
never rise above 80 p.s.i.g., so that 
many existing plants can be coupled 
up without major alteration. 


Heat transfer medium 


Dowtherm, the heat transfer medium 
used in the system, is a constant boiling 
mixture of 73.5°% diphenyl oxide and 
26.5% diphenyl. It has an extremely 
low vapour pressure for high tempera- 
tures and, in fact, a temperature of 
about 500°F. can be obtained with a 
boiler pressure of about 15 p.s.i.; a 
temperature of 700°F. is obtainable 
with a boiler pressure of about 80 p.s.i.; 
Dowtherm also has a reasonably high 
latent heat and its heat transfer co- 
efficient is good. There are practically 
no health hazards in the use of 
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Dowwtherm, which has a characteristic 
odour that can be easily detected. 

In the past the low fuel efficiency 
accompanying the use of Dowtherm has 
retarded its adoption in a number of 
industries. 


The system 


Rose, Downs & Thompson Ltd., 
Hull, have now been licensed by Hch. 
Bertrams Ltd., of Basle, Switzerland, 
for the design, manufacture and supply 
of high-temperature plants using the 
Bertrams’ system. This incorporates a 
number of interesting developments in 
both the liquid and vapour phases, 
which have raised the efficiency of the 
boiler installation to about 80°. Ac- 
cording to the licensees, the very high 
thermal efficiency of the system is due 


Fig. |. Gas-fired high- 
temperature heating 
unit, 500,000 cal./hr. 
‘Dowtherm’ vapour 
installation for the 
chemical department 
of a petroleum refinery 








to the fact that the heaters are built in 
with an excellent insulation, but have 
practically no refractory setting. Varia- 
tions in temperatures can be obtained 
very rapidly because there is neither 
bulk in the furnace itself nor in its 
refractories to hold heat. 

The ample proportions of the heat- 
ing surface and the pre-heating of the 
air for combustion are further im- 
portant features. The plants are en- 
tirely automatic both in temperature 
control and output, and are specially 
built for continuous working. 

Fig. 2 shows a high-temperature 
heating plant using the vapour phase. 

Dowtherm was originally designed 
to give a high-temperature vapour at 
very low pressures, but the Bertrams 
system has advanced to the point 
where the liquid/liquid phase is as often 
used as the vapour phase and, because 
the heaters and evaporators are de- 
signed to provide forced circulation, 
there is no difficulty in adapting the 
plant to either form of heating. Also 
this circulation, combined with velocity 
control, ensures a low load on the 
heating surfaces, with consequent 










































































Fig. 2 (left). 

















High-temperature heating plant circuit using ‘ Dowtherm’ in the vapour phase. 


Fig. 3 (right). High-temperature heating plant circuit using liquid ‘Dowtherm’ for a constant temperature in each user vessel. 


security against overheating. 

Another advantage claimed for 
forced circulation is that because the 
velocity of the Dowtherm passing the 
heated area is maintained, the life of 
the medium is considerably prolonged. 
The design of the heating surfaces 
gives an extremely elastic suspension, 
minimising the stresses in the actual 
plant and reducing maintenance costs. 

The safety instruments and controls 
furnished with the different plants 
guarantee continuous operation with- 
out breakdown, even at the highest 
temperatures for which Dowtherm is 
available. 

Firing can be provided either by 
gas or fuel oil. 


An advantage of the liquid circula- 
tion system is that in any one circuit 
a number of vessels can be employed 
with a guarantee that, up to the 
capacity of the furnace, each vessel 
will receive the requisite amount of 
heating medium. In fact units have 
been provided to feed as many as 
20 vessels. Figs. 3 and 4 illustrate 
circuits employing the Bertrams/Rose- 
downs high-temperature heating sys- 
tem with liquid circulation. 


Heating and cooling regulation 
Liquid-phase circuits feeding a 
number of vessels can be equipped 
with an ingenious device which allows 
each of the vessels to be heated by 


Dowtherm at a different temperature 
in secondary circuits. (See Fig. 4.) 
The operation of the regulating unit 
can be arranged for pneumatic, electric 
or hand control. Thus, highly com- 
plex heating and cooling problems in 
the chemical industry can be over- 
come by the use of this special arrange- 
ment in the circuits. 

Under reasonable conditions it is 
possible with such a system to regulate 
the temperatures of reactions to with- 
in +2°F. using electro-pneumatic 
controls. A unique feature of this 
system is that whilst some vessels are 
being heated by Dowtherm, others can 
be cooled without taking the liquor 
from the major circuit. 
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Fig. 4. This diagram illustrates the use of several high-temperature heating units feeding one line with liquid ‘Dowtherm’ 
to a number of user vessels. The 4-way valve allows the regulation of different temperatures in each user vessel with a 
constant temperature feed line. A secondary cooling circuit is shown on the 3rd and 4th vessels and can be used for the control 


of exothermic reactions. Key: (1) boilers with forced circulation; (2) pumps for primary circuit; (3) expansion chamber 


with safety valve; (4) reservoir; (5) 4-way valves; (6) pumps for secondary circuits; (7) exchangers for cooling. 
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Gas Turbines as Prime Movers 
in the Chemical Industry 


(Specially Contributed) 


As new process units become larger in size, their power requirements grow. The choice between prime 
movers is usually between steam turbines, o1l or gas engines, and combustion gas turbines. The following 
deals with uses of gas turbines for driving alternators, compressors, pumps, etc., in a chemical works. 


OMBUSTION gas turbines are 

available up to 20,000 h.p. and 
above and in the form of very small 
units of 250 h.p. The industrial gas 
turbine is limited to standard speeds, 
but by using gear boxes can meet 
various requirements for speed ranges. 
Fig. 1 (a) illustrates the working prin- 
ciple of a single-shaft open-circuit gas 
turbine plant. The horsepower drops 
off very quickly with reduction in 
speed. Fig. 1 (6) shows a two-shaft 
gas turbine. This type has a range of 
speed control comparable to a steam 
turbine. The same applies to the 
closed-circuit turbine type (Fig. 1 (c) ), 
which is a hot-air turbine using a heat 
exchanger between the combustion 
gases and the medium rotating the 
blades. 

Operating costs of gas turbines vary 
considerably. Fuel is usually the major 
cost item. At the present time, the 
use of natural gas and of residual fuel 
oils are more competitive than burning 
of light diesel oil and other fuels. 
Where waste gases from chemical pro- 
cesses can be utilised in the combus- 
tion chamber, or methane from coal 
seams, fuel costs are competitive. 
Pulverised coal costs, or costs of dried 
and pulverised peat, are not as low as 
they should be due to the expense of 
pulverisation and drying. 

The heat rate of the simple cycle 
gas turbine is high, but can be further 
increased if the waste heat in the 
exhaust gases is utilised. Apart from 
possibilities for exhaust heat recovery 
in steam boilers supplying process 
steam, the gases can also be utilised 
as heated combustion gas/air mixtures 
(high in oxygen content) for process 
furnaces or boilers. 

Although the industrial gas turbine 
is the latest development in the design 
‘f prime movers, the experimental 
stage has been passed. There are still 
certain problems to be solved, such as 
prevention of blade fouling or cor- 

osion with certain fuel types. Increase 
of gas inlet temperature is also highly 
desirable, but this involves metal- 
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Fig. |. Three different arrangements of gas turbine plants. 


lurgical problems for combustion 
chamber and rotor. The rotating parts 
are, however, few in number and are 
easily assembled and dismantled. This 
simplicity of construction is the basis 
for inherent reliability. Other factors 
which contribute to the choice of a 
gas turbine are compactness, light 
weight, use of no or very little cooling 
water, and general ease of operation. 
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Practical uses 

A list of possible uses of industrial 
gas turbines includes shaft power for 
driving electric generators, air and gas 
compressors, pumps and other process 
equipment. Combined power and heat 
production produces process steam, or 
hot exhaust gases may be used for 
direct drying of products. Generation 
of highly preheated air for process 








use, or waste gas utilisation from 
chemical processes are other possibili- 
ties. Figs. 2 and 3 illustrate two plant 
layouts of interest to the chemical 
plant engineer. 

The gas turbine has great adapt- 
ability to the extraction of useful work 
from process gas. In some chemical 
processes, high-pressure, high-tem- 
perature surplus gas may be throttled 
to atmospheric pressure by using a 
gas turbine. In some instances it may 
be possible to expand these gases 
through the gas turbine thereby con- 
verting an amount of energy to process 
use that otherwise would be wasted. 

The gas turbine may drive a centri- 
fugal compressor to supply process air, 
or may increase fluid pressure for 
process. The heat contained in 
exhaust gases from a simple-cycle tur- 
bine (800 to 900°F.) can be utilised in 
process heaters. 

Many petroleum and petrochemical 
processes, such as the ethylene process, 
give off substantial volumes of low or 
intermediate energy combustible gas. 
Many of these gases constitute excel- 
lent gas turbine fuels. Where the 
off-gas is available at adequate pres- 
sures, of the order of 150 p.s.i.g., it is 
feasible to start the gas turbine on 
natural gas or oil fuel and switch over 
to process off-gas fuel when it becomes 
available. When the volume of off-gas 
fuel is not sufficient to meet the full 
requirements of the gas turbine, it can 
be used as a supplementary fuel and 
burned in combination with natural 
gas or with oil in a dual-fuel machine. 


2 


A system operated in this manner can 
be made partially or completely self- 
sustaining. 

The ethylene oxide plant shown in 
Fig. 4 employs a gas turbine driving 
a centrifugal compressor in the process 
gas path flow between the primary 
absorber and second-stage reactor. A 
portion of the gas from this centrifugal 
compressor is recycled to the primary 
reactor. The main gas turbine com- 
pressor supplies intercooled air to a 
boost compressor. (If a comparable 
quantity of off-process gas is available 
at about 87 p.s.i., the normal shaft 
rating of the gas turbine can be main- 
tained by introducing this gas into the 
turbine.) This air combines with the 
ethylene charge going to the primary 
reactor and with the pressurised 
absorber discharge going to the second- 
stage reactor. The exothermic reaction 
in the reactors of this process makes it 
possible to generate steam by directing 
the process gas through an unfired 
boiler. When additional process steam 
is required, the gas turbine exhaust 
can be used to supplement the heat 
requirements as indicated in Fig. 4. 
Where additional steam is not needed, 
the turbine exhaust can be utilised in 
the process heaters. 

Efficient use of the energy contained 
in high-pressure, high-temperature 
process surplus gas is shown in Fig. 5. 
In this nitric acid process, the com- 
plete air flow of the main turbine 
compressor is directed. to the process 
through an intercooler and. turbine- 
driven boost compressor. Approxi- 





(Courtesy: Ruston & Hornsby Ltd., Lincoln 


Coal-tar fuel burning Ruston TA-gas turbine. 


mately 80°, of this air flow, in the 
form of a gas composed of nitrogen 
and oxygen, is discharged from the 
absorption column through a heat 
exchanger. This gas, at roughly 90 
p.s.i.g., 900°F., enters a catalytic com- 
bustion chamber where fuel is added 
to increase the temperature of the gas 
to 1,450°F. (This operation also 
reduces the NO and NO, in the waste 
gas to eliminate air pollution.) When 
expanded through the turbine, the 
gas provides enough power to com- 
press the air required for the process. 
The standard gas turbine combustion 
chambers are eliminated because the 
major portion of the heat required is 
supplied by the process and supple- 
mented by the catalytic combustion 
chamber. The turbine exhaust gener- 
ates process steam in an unfired boiler. 

Fig. 6 shows a possible method of 
incorporating a gas turbine into a 
methanol plant. In this application, 
the gas turbine is shown driving a 
centrifugal compressor which pres- 
surises the stripped natural gas charge 
before entering the process. Air may 
be extracted from the main turbine 
compressor and sent to the air frac- 
tionation section through scrubbers 
and external boost compressors. The 
turbine exhaust is used in the process 
heaters to preheat the charge. 

The industrial gas turbine is also 
capable of producing shaft power, 
compressed air and heat from one 
unit (Fig. 7). 
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Fig. 3. Open-cycle gas turbine plant with h.p. and I.p. 
waste heat boiler and economiser. 


Fig. 2. Closed-cycle gas turbine utilises waste gases 
from process. A heat exchanger extracting heat 
hot-air (closed cycle) turbine; 


C = secondary heat exchanger; D 


from waste gases; B 


pre-cooler. 
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Figs. 4 and 5 are by courtesy General Electric Co., New York, 
Fig. 7, Westinghouse Electric Corporation 
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Fig. 7. Schematic hook-up of West- 

inghouse gas turbine operating as 

gasifier for reactivation of catalyst in 
butadiene manufacture. 
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Fully automatic, oil-fired ‘Steambloc’ Model 150 packaged boiler, with 





a rating of 4,000Ib./hr. of steam, W.P. 145 p.s.i. The boiler is seen here at 
a recent exhibition in London, en route to John Bell Hills & Lucas 
Ltd., Lower Sydenham, London, producers of pharmaceuticals, cos- 
metics etc., where it forms part of their new packaged boiler plant, and 
is being used for raising steam for process purposes and space heating. 


Cycione Boiler for Titanium Plant 


Outstanding among recent installa- 
tions of large-type boilers in the 
United Kingdom is the cyclone-fired 
unit that is now providing power for 
titanium production at the Kynoch 
works (Birmingham) of I.C.I. Metals 
Division. While it will operate satis- 
factorily on coal of such low quality 
as virtually to prohibit its use on con- 
ventional plant, the ash disposal prob- 
lem is completely solved, the ash being 
produced in the form of granular slag, 
readily usable on civil works. Fly- 
ash disposal, a very serious matter 
with pulverised fuel-fired boilers, is 
eliminated. 

The increase in efficiency is in the 
main due to reduction of flue gas 
losses. Modern conventional coal- 
burning plant needs approximately 
25°, more air than is theoretically 
necessary to provide satisfactory com- 
bustion, whereas the cyclone-fired 
boiler operates most efficiently on 
about 8°, excess air. This consider- 
ably reduces the weight of gas being 
discharged from the stack, and hence, 
assuming a comparable gas tempera- 
ture, gives a corresponding reduction 
in energy loss. 

The boiler, designed and constructed 
by Babcock & Wilcox Ltd., gives final 
steam outlet conditions of 925 p.s.i., 
915°F., with an output of 200,000 
Ib./hr. An interesting feature of the 


10 


construction is that the front wall 
enclosing the cyclone throat, and the 
cyclone itself, were prefabricated and 
erected as single units—possibly the 


New Trends in 
Steam Raising 


Zz 


Here, to end our heat and power 
survey, we spotlight some of the 
boilers, big and small, that are 
used in the chemical and pro- 


cess industries. 


first instance in Britain of this in- 
creasingly popular method of con- 
struction. 

The main and auxiliary fans, sup- 
plied by Davidson & Co. Ltd., are 
driven by Mather & Platt 3.3 kV. 
direct-on-start motors controlled by 
Metropolitan-Vickers type VH oil 
circuit breakers. The F.D. fan is of 
special interest in that it generates 
40 in. w.g. at the inlet to the Babcock 
tubular air heater. 

The boiler is fitted with fully auto- 
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bs ee 


View of boilers at Monsanto’s chemical works at Newport, Mon., where Davey, 
Paxman & Co. Ltd. have installed four I 1-ft. x 15-ft. and two 12-ft. 6-in. x 16-ft. 6-in. 
double-pass Economic units. 
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Front view of the big cyclone unit at I.C.I. 
Metal Division’s Kynoch titanium plant. 


matic control by George Kent Ltd., 
and the control panel, designed by 
L.C.L, is of the flow type with full- 
size instruments inserted directly into 
a coloured diagram. 

The cyclone boiler supplies steam 
to a Metropolitan-Vickers 6.5 M.W. 
back-pressure turbo-alternator, sup- 
plying power to the works system at 
6.6 kV. After expansion through 12 
single-impulse stages, the steam ex- 
hausts from the turbine at 235 p.s.i.g., 
thus acting as a ‘ topping set’ on the 
range of 225 p.s.i. Babcock & Wilcox 
C.T.M. boilers of the previously 
existing power plant, bringing the 
total station output to 28.5 M.W. 

This turbo-generator is fitted with 
automatic load and back-pressure con- 
trols. It can be operated independently 
with these controls disconnected; in 
parallel with a substantially constant 
frequency system with the controls 
connected or disconnected, or in 
parallel with other sets, either the load 
or back-pressure being maintained by 
the corresponding controls. 


Packaged Boilers 


Oil-fired packaged boilers seem to 
be now firmly established as handy 
Ssteam-raising units suitable for a 
variety of industries. Apart from their 
obvious space-saving merits they would 
seem to have a good deal to recommend 
them from the point of view of ease 
of installation, cleanliness and effici- 
ency, while they are much more robust 
than is sometimes thought. 

In the United Kingdom, the two 
types most frequently encountered are 
the fire-tube and water-tube packaged 





Boilers installed by John Thompson at I.C.I. Paints Division, Slough. 


boilers, one example of the latter 
being the Davey, Paxman ‘ K’” type 
with integral furnace. Of two-drum 
construction, these units include a 
special arrangement of the fan unit 
whereby balanced pressure can be 
maintained in the furnace at all times. 
A range of units evaporating from 
2,500 to 17,000 lb./hr. of steam from 
and at 212°F. is available. 

A good example of the fire-tube type 
of packaged boiler is the Steambloc 
fully automatic unit, manufactured by 
Spencer-Bonecourt-Clarkson Ltd. 
Features include the three-pass design 


and the use of a flue that is partly 
corrugated and partly plain. The 
automatic control equipment is housed 
in a compact cabinet which forms a 
part of the unit. These units give 
evaporative capacities ranging from 
1,500 to 18,000 Ib./hr. 

Another fire-tube packaged boiler 
is the Spanner Boilers Swirlyflo in 
which a special design of fire-tube 
makes possible a single-pass design. 
Sizes up to 10,000 Ib. of steam evapora- 
tion for vertical boilers and up to 
20,000 Ib. of steam per hour for 
horizontal boilers are available. 


Steam Raising Out-of-doors 


An interesting example of an out- 
door steam-raising installation has 
recently been completed at the Im- 
perial Chemical Industries Ltd. (Paints 
Division) at Slough, Bucks, by John 
Thompson (Wolverhampton) Ltd. 
Five self-contained Economic double- 
pass dry back boilers were installed 
along with associated equipment. 

’ Four of the boilers are 10 ft. in 
diameter, 16 ft. long over tubeplates, 
approximately 21 ft. long over com- 
bustion chamber and are designed for 
a working pressure of 120 p.s.i. 
Evaporative capacity of each boiler is 
13,000 lb./hr., with feed-water tem- 
perature at between 150° and 170°F., 
and the maximum efficiency rating 
being between 80%, and 90°,. The 
oil-fired plant burns fuel whose calorific 
value is 18,500 to 18,750 B.Th.U./Ib. 


CHEMICAL & PROCESS ENGINEERING, January 1958 


The fifth boiler also, is a John 
Thompson Economic of the same 
design, but it is 8 ft. in diameter, 
14 ft. long over tubeplates, approxi- 
mately 17 ft. 6 in. long over com- 
bustion chamber and has an evapora- 
tive capacity of 7,000 Ib./hr. 

Feedwater temperature from the 
economiser to the boilers is 212°F. 

For this outdoor installation exten- 
sive lagging of the boilers was neces- 
sary, such protection being provided 
for the shell over tubeplates, exposed 
portion of the front end plates, the 
smokebox and the combustion cham- 
ber. Ducting, fan casing, valves, 
mountings, flanges, pumps, feed-water 
heater, alarm and feed-water regulating 
equipment were also lagged. All 
lagging was undertaken by Newall’s 
Insulation Co. Ltd. 
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THE ART OF CHEMICAL 
PLANT MANAGEMENT 


By F. Roberts, s.sc., A.M.1.chem.E. 


CHEMICAL plant manager is 

in overall charge of a single, com- 
pact plant which forms part of a more 
complex system known as a works. He 
is responsible for maintaining produc- 
tion and high standards of efficient 
operation and also for the safety of 
the men working on the plant. Nowa- 
days he is usually a university-trained 
science graduate, and is expected to 
improve and develop the process, 
because almost every chemical plant 
built today is obsolete before it goes 
into operation. The plant manager is 
an executive and an administrator; 
the leader of a close-knit team of men. 
He has an arduous but rewarding job; 
he does not just sit in a comfortable 
office during the company’s office 
working hours, but is liable to be 
active on his plant at any time of the 
day or night. Most of his professional 
training is not calculated to give him 
any direct guidance in how to go about 
the job of manager, and it cannot be 
stressed too hard that it is impossible 
to find an easy substitute for the 
experience gained in doing the job 


itself. However, it may be helpful to 
review the chemical plant manager’s 
work and responsibilities in some 
detail, in the hope that both newly- 
trained graduates and also chemical 
engineers contemplating a change over 
to production work might be given 
some general guidance. 


Works organisation 

The position of plant manager will 
first be examined in relation to a works 
organisation in general. Fig. 1 repre- 
sents a schematic arrangement of the 
management structure of a typical 
British chemical works, with a payroll 
of anything from about 1,000 to 10,000 
workpeople. In very large works, 
there will also be a medical officer 
and staff, and the labour manager may 
be replaced by the personnel manager, 
with a staff officer and a labour officer. 
The structure depicted in Fig. 1 is not 
a universal system throughout the 
chemical industry, and in particular 
different titles are sometimes used. 
The works manager is occasionally 
referred to as ‘ works general manager,’ 


TELL LEE LLL 


WORKS MANAGER 


and his deputy is then termed the 
“works manager.’ The number of 
area managers depends, of course, on 
the size of the works and the type of 
industry. For example, if the main 
products were based on a heavy 
chemical such as sulphuric acid, one 
area manager might be responsible 
for all aspects of acid production, 
including raw material handling, con- 
centration, purification, etc., while 
another area might contain plants in 
which the acid was used to produce 
other chemicals. The latter area 
would also include packaging and 
despatch departments. In a factory 
based on the atomic energy industry, 
one area manager could be in overall 
charge of the reactors, including all 
fuel cartridge handling. Another area 
manager would perhaps cover the 
chemical processing area. In large 
works, the area manager is often 
described as an assistant works 
manager. 

In a factory where many plants are 
operated on a continuous basis, with 
a shift labour force, it is common 
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Fig. |. Management structure in a typical British chemical factory. 
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The young chemical engineer starts a new job equipped with 
a considerable amount of technical knowledge and a broad appre- 
ciation of administrative matters, but in certain executive positions 
relating to, say, plant operation, maintenance, research or develop- 
ment, he soon finds himself up against problems of which he has 


However, a practical pointer or two can do much to help him on 
his way and it was thus that the author wrote for us on ‘ The 
Chemical Engineer as a Trouble Shooter’ in February 1955, and 
on ‘Commissioning a New Chemical Plant’ in June 1956. He 
now turns to the subject of plant management, and his comments 
| should be of interest not only to the chemist or engineer who has 
been called upon to act as plant manager for the first time, but 
also to more senior staff as a guide to the role of the plant manager 


| This article will appear in two parts, Part 2 appearing in a 








practice to find a shift general manager, 
who exerts the function of works 
manager or works general manager 
outside of normal day working hours. 
This officer need not necessarily have 
high professional qualifications; as a 
general rule he is not a young man 
but is highly experienced. The plant 
manager should cultivate his friend- 
ship, and study how to make best use 
of him. Proper briefing of this official 
is imperative if one is to avoid un- 
necessary plant shut-downs, for his 
overall concern must be for the safety 
of the shift personnel; as a con- 
sequence, his motto may be ‘if in 
doubt, shut down.’ 

Although Fig. 1 depicts three plant 
managers to an area manager, here 
again local circumstances will decide 
how many compact units of plant 
make up the area. Supposing a 
chemical works is based on a source 
of raw brine—one plant might purify 
and cencentrate the raw material; a 
second unit might be concerned with 
electrolysis, whilst a third plant mana- 
ger might have the responsibility for 
purifying, drying and liquefying the 
chlorine gas. (Other areas in the works 
may be concerned with producing 
organics based on chlorine, or chemi- 
cals based on caustic soda.) 

In general, a plant engineer of 
at least Higher National Certificate 
standard will report to the plant 
manager on a day-to-day basis. How- 
ever, as shown by the broken line in 
Fig. 1, this engineer has usually a 
functional responsibility to the works 
maintenance engineer. This becomes 
necessary since the plant manager is 
not by training or outlook fully com- 
petent to direct the mechanical en- 
gineering work of his engineering 
sssistant. On the other hand, if the 


plant engineer’s services could only be 
obtained by going through the area 
manager — production manager —> 
maintenance engineer route, the fac- 
tory would never function smoothly 
and efficiently, and thus a closer liaison 
between plant manager and plant 
engineer is imperative. The plant 
manager should, however, take a keen 
interest in the engineering details of 
his plant, and not just rely on the 
engineer—there will be times when 
the latter is sick or on annual leave, 
and the plant manager must be able 
to direct the plant maintenance fore- 
man in any emergency. Sometimes in 
a large works it is possible to allocate 
a senior engineer to each area, and this 
executive will keep a close eye on the 
professional standards of work main- 
tained by the plant engineers. 

The plant manager will have a 
supervisor in charge of each shift for 
a continuously operating process— 
this person may be a semi-qualified 
chemist or a highly experienced fore- 
man with only a limited chemical 
training. Some matters are best left 
to be dealt with during normal day 
working hours, when the factory 
supporting organisation is fully staffed. 
A day foreman is then essential, and 
on a large or complex plant he may 
function as assistant plant manager. 

‘Thus it is seen that the plant 
manager has constant contact with a 
very large number of people. Some 
are his seniors, others his subordinates ; 
he will no doubt give much thought 
concerning his personal relations with 
these two groups of people. A survey 
of Fig. 1 reveals the fact that he must 
have contacts with a third type of 
person who is neither his superior or 
his inferior. This is where tact, 
personality and co-operation of a high 
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order count, for plant managers some- 
times fail in their personal relation- 
ships with such officials as labour 
officers, safety officers, supply and 
stores officers, chief analysts, services 
engineers, etc. They fail to remember 
that these executives were created in 
the first place to help the plant manager 
do his job well, to relieve him of 
tiresome chores, and it will pay him 
to look at life occasionally from their 
standpoint. The art of getting on well 
with all types of people was discussed 
in a previous article by the author 
entitled ‘ The Chemical Engineer as 
a Trouble Shooter’ (CHEMICAL & 
Process ENGINEERING, 1955, 36 (2), 
41-44). 


Control of staff and labour 


It is necessary to discuss this topic 
at some length, because in these 
enlightened days considerable effort 
must be exerted by management at all 
levels to keep a happy labour force at 
work, and prevent loss of output by 
strikes, ‘ go-slows,’ and ‘ uncertified 
sick leave.’ 

When a chemical engineer completes 
his vocational training, he either 
chooses to handle ideas, in which case 
he takes up research, design or 
development, or alternatively he goes 
into the management field where he 
has to handle men. How disastrous it 
could be for the young chemical plant 
manager to have a strike on his hands 
at the beginning of his career, especi- 
ally when a subsequent post mortem 
by the works manager revealed the 
fact that clumsy and thoughtless hand- 
ling by the plant manager had been 
a contributory cause of the crisis ! 

A key man in all matters concerning 
labour relations is the foreman, and 
the plant manager must strive to train 
this individual so that he will always 
act in the right way. Large chemical 
concerns have realised the importance 
of having good foremen, and have set 
up central training schools for junior 
supervisors. If a plant manager can 
educate his shift and day foremen to 
look after routine operational and 
labour problems, this will free the 
graduate’s mind of local and transitory 
matters, thus leaving his mental ener- 
gies spare to deal with the long-term 
problems of increasing production, 
lowering costs and ensuring greater 
safety of operation. (These latter 
aspects of plant management are dealt 
with in a later section). 

In going round the plant, it is 
a good thing to discuss the job with 
process workers individually, rather 
than relying entirely on the foreman’s 
word. A worker should never be 
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* patronised,’ however, and an easy, 
informal, man-to-man approach should 
be gradually developed by the plant 
manager. This will invite little con- 
fidences and bring about helpful 
contributions in matters of safety, 
efficiency and organisation. It must 
be remembered that the process 
worker is continually on the plant and 
therefore sees most of what goes on, 
whereas the foreman of today tends to 
spend longer and still longer periods 
of time in his cabin or office in dealing 
with ‘ paper work.’ The author has 
frequently found that when there is 
a temporary unexpected hold-up in 
production, or a fire, accident or 
explosion, the staunchest allies on a 
heavy chemical plant are to be found 
among the working chargehands and 
leading hands. In listening to the 
men, it is important to differentiate 
between observed facts and surmise. 
The plant manager must recognise the 
true facts and build up on these his 
own theory as to what is happening on 
the plant. 

When workers’ own individual prob- 
lems have to be dealt with, it is a good 
plan to discuss these in a quiet corner 
of the plant. In the atmosphere of 
the manager’s office it is difficult to 
break down a man’s reserve, and this 
may make it a lengthy and tedious 
business to get to the heart of a prob- 
lem. The same approach is to be 
commended for interviewing appli- 
cants for a job, although in this case 
a desk or table is usually required so 
that particulars can be recorded. 


Organisation of a plant 
manager’s day 

Some recommendations will now be 
given as to the way in which a plant 
manager can more usefully organise 
his own work when things are running 
normally on the plant. 

A shift log book should be kept in 
which each supervisor would give a 
brief written report on his period of 
duty. The reports should be confined 
to the right-hand page, the left-hand 
page being kept for written instructions 
by the plant manager. 

On entering the works in a morning, 
it may be fruitful to call in at the shift 
general manager’s office and glance at 
his report, especially if there is reason 
to suspect anything unusual in one’s 
own plant. In any case, the morning 
shift supervisor should be asked to 
arrange to have the plant log book on 
the plant manager’s desk all ready for 
him to read on arrival in his office. 
He is then prepared to report details 
of anything out of the ordinary to his 
area manager if requested to do so. 
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A study of the daily plant records, 
instrument charts, output figures and 
analytical laboratory results should 
then be made in the quiet of the office. 
Any detailed discussions with the 
plant engineer and his assistant or day 
foreman can take place in the office. 
At this stage the plant manager should 
have a clear idea as to what he wants 
to investigate on the plant, and may 
then proceed to do so. He should not 
necessarily pick up an escort to walk 
round the plant with, and should not 
have a fixed time or a fixed route. 
The later part of the morning may be 
taken up with visits to such depart- 
ments as supply, distribution, en- 
gineering, safety or labour depart- 
ments, etc., as necessary. A visit in 
person to another office is often far 
more effective than a hurried tele- 
phone call. This may appear to add 
up to a particularly busy morning, but 
the whole idea is to have the afternoons 
free for non-routine work. The latter 
includes attendance at works councils, 
safety committees, quarterly costs 
committees, design committees, etc., 
and also the carrying out of any 
private investigations or schemes to 
increase productivity, reduce costs or 
develop a safer process. This aspect 
of the plant manager’s job will be 
discussed in detail in the second part 
of this article. 





Agitation 


In this monograph* a wide variety 
of agitators of all types are described, 
together with their modes of action, 
the circulation patterns to be expected 
and their principal applications. The 
usual equations for power consump- 
tion are given and the effect of the 
Froude number on the Power number 
in unbaffled tanks is discussed. Graphs 
of the Power number as a function of 
Reynolds number for different shapes 
of paddle, propeller and turbine, taken 
from American sources, are shown 
and the data for fully turbulent con- 
ditions are summarised in a nomogram. 

Rules for scaling-up are stated, 
which are based on the criterion of 
equal power per unit volume suggested 
by Biiche in 1937. This is the only 
method of scaling-up considered, 
although there are several others avail- 
able which may be applied under 
appropriate conditions. Brief reference 
is made to Rushton’s criticism of 
Biiche’s criterion, but it is not made 


* Riihren, Betriebstechnik (Mechanical 
Stirring Methods and Equipment) by F. 
Kneule. Dechema-Erfahrungsaustausch 
series. Dechema, Frankfurt (Main), 1957. 
Pp. 50. Illus. DM. 16. 





clear, however, that when the ‘ mixing 
slope’ for heat transfer is less than 
0.75 use of Biiche’s method leads to an 
under-estimate of the power required 
on the full scale. 

Several worked examples of the 
calculation of power consumption 
under various conditions appear, two 
of them being concerned with scaling- 
up. The tables to be used for selecting 
the most suitable type of agitator for 
contacting miscible liquids, immiscible 
liquids, and solids with liquids, are 
taken almost verbatim from Perry’s 
‘ Chemical Engineers’ Handbook.’ A 
final section outlines the German 
Standards issued in 1953 for agitated 
vessels, impeller shapes, shaft sizes 
and speeds. 

The work has, however, a number 
of limitations. The flow properties of 
materials, which are fundamental to 
all agitation problems, are not dis- 
cussed, nor are impeller characteristics 
such as the discharge velocity. There 
is no consideration of agitation in 
relation to heat or mass transfer, nor 
of the special requirements of pro- 
cesses such as gas absorption, liquid- 
liquid extraction, or crystallisation. 
The bibliography is very restricted, 
no direct reference being made to any 
of. the extensive work of Rushton and 
his co-workers. To sum up, it must 
be said that this is a rather inadequate 
attempt to bring together the present 
knowledge of the theory and practice 
of agitation. 





Register of British Manufacturers 


The 1958 edition of the F.B.I. 
register,* lists the products and ser- 
vices of over 7,500 member firms 
under more than 5,400 alphabetical 
headings. 

In addition to the classified buyers’ 
guide there are seven other sections in 
the register, giving addresses of com- 
panies and firms, and information 
about trade associations, proprietary 
names, trade marks, etc. 


*F,.B.I. Register of British Manufacturers, 
1958. 30th edition. Published November 
1957 for th: Federation of British Industries 
by Kelly’s Directories and Iliffe. Pp. 1138, 
42s. 





BOOKSHOP SERVICE 


All books reviewed in CHEMICAL & 
Process ENGINEERING and all other 
scientific or technical books may be 
obtained from: 

Technical Books, 

308 Euston Road, 
London, N.W.1. 
Telephone: Euston 5911. 


Prompt attention is given to all orders. 
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Protection of Plant and Equipment in 
the Petroleum and Chemical Industries 


By H. B. Footner, s.sc., ph.p., A.R.1.C. 


(Shell Petroleum Co. Ltd.) 


The prevention of corrosion by the application of protective coatings is the chief subject dealt with 


here and a number of recent developments are referred to. 


The corrosion caused in chemical or 


refining plant by the actual processing 1s not covered as this is normally controlled by chemical means 
or by the use of special construction or lining materials. 


HERE are two main reasons for 
applying protective coatings in the 
oil and chemical industries: 
(1) Preservation of plant and equip- 
ment. 
(2) Prevention of contamination by 
the products of corrosion. 


The first consideration is perhaps 
the more important and certainly the 
more obvious, but the second gives 
rise to a considerable amount of 
specialised work and is essential in 
these industries. 

The factors causing corrosion and 
making necessary the use of protective 
coatings arise from five different 
general causes: 

(i) Atmospheric conditions. 

(ii) Contact with chemicals. 

(iii) Burial in soil. 

(iv) Sea-water immersion. 

(v) Special operational conditions, 

apart from chemical processing. 


These factors frequently overlap, so 
that more than one may operate at 
the same time. 

It is proposed to deal briefly with 
the broad effect of these different 
factors in the petroleum and chemical 
industries. 


(i) Atmospheric conditions 


In general the atmosphere in petro- 
leum refineries and installations is not 
seriously polluted and is probably no 
more corrosive than an average urban 
atmosphere. Naturally, there is a 
certain amount of pollution by sulphur 
dioxide caused by the combustion of 
fuels, but this is comparable with that 
found in a densely populated area. 

The most important factor is proxi- 
mity to the sea and the direction of 
prevailing winds. A salt-bearing pre- 
vailing wind will cause severe corrosion 
of steel equipment unless the most 
care!.il maintenance painting is carried 
out. However, it is sometimes found 
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‘Doctor treater’ protected with amine-cured epoxy paint, I} years’ service. 

This is an installation used for the purification of petrol by means of caustic-lead 

solutions. The atmosphere is such that normal paints always failed within six 

months. The plant has been sand-blasted and treated with four coats of amine- 
cured epoxy paint (Shel! photo). 


that a high rainfall may very much 
reduce this corrosive effect by washing 
away salt deposits from tanks and steel 
structures. 

In chemical plants and in limited 
sections of refineries, a high concen- 
tration of corrosive chemical vapours 
may be present which involves the use 
of special paints or other materials to 
cope with the corrosive effects. Again, 
however, this relatively high concen- 
tration of chemicals in the atmosphere 
may not be general in chemical plants. 


(ii) Contact with chemicals 


Apart from atmospheric effects which 
have been referred to, corrosion due to 
chemicals may be caused by: 

(a) Continuous and direct contact 

with the chemical, as may occur 
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in storage tanks, vehicle tanks 
or drums. 

(6) A particularly high concentration 
of fumes and spillage of liquids 
which frequently occurs on the 
exterior of processing equipment. 

(iii) Burial in soil 

In the petroleum industry there is 
a tremendous mileage of underground 
pipelines and these are subject to the 
corrosive effect of soils unless adequate 
protective measures are taken. Soil 
corrosion is of the electro-chemical 
type. It is interesting to note that in 
this country 95°, of the soil corrosion 
is instigated by the action of sulphate- 
reducing bacteria, although the cor- 
rosive process, of course, remains of 
the electro-chemical type. 
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(iv) Sea-water immersion 

This factor arises chiefly in con- 
nection with jetties, marine drilling 
rigs and submarine pipelines. 


(v) Special operational conditions 

In the handling of petroleum pro- 
ducts it is frequently found that cor- 
rosion takes place on the interior of 
pipelines, tanks and small containers, 
this being due not so much to the 
corrosive properties of the product, 
but to the presence of water, salts and 
air. This type of corrosion may be 
severe and cause the destruction of 
equipment, but it is frequently of a 
mild variety which may cause con- 
tamination of the product without 
doing serious damage to the steelwork. 


External painting of 
steel structures 

Let us now consider the principles 
involved in the external painting of 
steel structures aimed at the prevention 
of corrosion and the provision of a 
satisfactory appearance. On refineries 
and oil installations and many chemical 
plants, storage tanks represent by far 
the largest superficial areas which 
require to be painted. It is the normal 
practice in the petroleum industry to 
use the same system of painting in 
rural, industrial, marine or tropical 
environments, as such a system is 
economical under these varying 
conditions. 

The first essential is to ensure that 
the steel surface is correctly prepared 
before paint is applied. About 20 years 
ago it was common practice to erect 
a new tank and expose it to the effect 
of the weather for some months or 
even years in order that the millscale 
should be rusted off. This procedure 
led to bad results, as under the more 
corrosive conditions the rusted surface 
became impregnated with salt or 
traces of other chemicals which could 
not be effectively removed by wire 
brushing or scraping. Under mildly 
corrosive conditions large areas of 
millscale would persist even after two 
years’ exposure. In both instances the 
surface was very unsuitable for paint- 
ing and this haphazard procedure of 
allowing tanks or other structures to 
weather is now thoroughly discredited. 
Experience showed that subsequent 
maintenance costs were high, due to 
breakdown of the paint caused by salt 
residues, or poor adhesion and em- 
brittlement caused by painting over 
millscale. 

The current practice in Britain and 
many overseas countries is to descale 
tank plates and structural members by 
pickling at the manufacturer’s works 
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followed by the application of a shop 
priming coat. The plates are then 
transported to site and the necessary 
further paint coats are applied after 
erection. An alternative procedure 
which is largely adopted in the United 
States is to sandblast the exterior sur- 
faces of tanks after erection, this being 
immediately followed by the applica- 
tion of the first priming coat of paint. 
Both systems have been found to give 
satisfactory results and the choice of 
which is to be used is largely one of 
economics. 

Other methods of surface prepara- 
tion, such as treatment with phos- 
phoric acid washes after erection and 
flame cleaning, have been tried, but 
none of these is comparable in results 
with complete removal of scale either 
by shop pickling or by sand blasting. 

To obtain adequate protection 
against atmospheric corrosion and to 
ensure the maximum length of service 
it is necessary to apply a paint coating 
of at least 5 mils thickness. This 
should be built up with correct prim- 
ing and finishing paints. Experience 
shows that for all normal conditions 
of atmospheric exposure the most 
satisfactory type of priming paint is 
one containing a high proportion of 
red lead. The finishing paint which 
gives the longest service is undoub- 
tedly aluminium paint, preferably 
based on 100%, oil or a very long oil 
medium. 


Painting principles 

The basic principle involved in the 
painting of storage tanks or other steel 
structures is to protect the steel surface 
by means of the priming paint and to 
protect the priming paint from the 
effects of the weather by the finishing 
paint. A single coat of priming paint 
cannot be considered adequate, as it 
may contain thin areas or even small 
pinholes. A second coat is necessary 
to provide real protection. The prim- 
ing paint, as it generally contains a 
high proportion of pigment and a 
relatively small amount of binder, 
does not have very good resistance to 
the weather and it must be protected 
by the finishing paint. Again, it is 
necessary to apply two coats of the 
latter, since a single coat may not be 
entirely continuous. The finishing 
coat should be renewed as soon as 
there are indications that it is failing 
and certainly by the time that the 
primer is beginning to be exposed. 
With correct surface preparation, it 
should never be necessary to renew 
the priming paint. 

The service life obtained by the use 
of two coats of a red lead containing 


primer and two coats of an aluminium 
paint applied on a properly prepared 
surface is remarkably long. Under 
normal industrial conditions it should 
not be necessary to repaint the sides 
of tanks more often than every 10 to 
12 years, whilst on roofs which are 
exposed to direct sunlight, the fre- 
quency of repainting is normally 
found to be five to seven years. 

In spite of the fact that aluminium 
paint is so economical in use, criticisms 
have been made that its appearance 
deteriorates particularly in industrial 
areas and that its heat reflection is not 
as high as that of a white surface. The 
prevention of undue heat absorption 
in storage tanks can be more effectively 
obtained by the use of insulating 
materials than by maintaining a white 
surface. As regards appearance, this 
is considered to be very important by 
some of the large oil companies in the 
U.S.A., and other types of finishing 
paint have been adopted to obtain 
improvement in this respect. For 
this purpose white alkyd paints or 
pale tints have been used. Under 
semi-tropical conditions these paints 
chalk within a year or 18 months and 
provide thereby a clean, bright surface. 
However, under more temperate con- 
ditions chalking is delayed indefinitely 
and the paints show a marked tendency 
in many instances to dirt collection, 
which makes the film at least as 
unsightly as an aluminium paint film. 

A recent development in the U.S.A. 
has been the use of air-drying linseed 
or soya esters of epoxy resins as 
priming and finishing paints for stor- 
age tanks. These paints show slight 
chalking under all climatic conditions 
after 9 to 18 months and, as a result, 
the surface remains clean and bright. 
The degree of chalking is not sufficient 
to cause rapid film deterioration and 
there are records of such paints giving 
adequate protection and a good appear- 
ance after five years’ service. There 
is some evidence that the use of a 
linseed oil epoxy ester as a medium 
for aluminium paint reduces the ten- 
dency to dirt retention, which is 
probably connected with the hardness 
of that type of binder. 

In those parts of chemical plants and 
refineries where there is marked pol- 
lution of the atmosphere by acids, 
sulphuretted hydrogen, ammonia and 
other aggressive chemicals, the conven- 
tional oil or alkyd paints may not give 
adequate protection and it is necessary 
to use special paints with high chemical 
resistance. For relatively mild atmo- 
spheric pollution, paints based on 
epoxy-resin esters pigmented with an 
inert material such as rutile titanium 
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oxide have adequate resistance. For 
a high degree of pollution it is neces- 
sary to use different types such as 
chlorinated rubber, amine or poly- 
amide-cured epoxy resins or vinyl- 
based paints. Where these severe con- 
ditions occur it is essential for good 
results that the steel surface should be 
as clean as possible before paint is 
applied and sand or grit blasting 
should be used where this is feasible. 
It is also important that the entire 
paint system should be resistant to 
the chemicals involved. For instance, 
there would be a marked line of 
weakness if an oil primer were used 
under chlorinated rubber or epoxy 
paints. 

The maintenance of chemical plants 
in severely polluted atmospheres re- 
quires a careful study of the costs 
involved and some authorities have 
found that it is more economical to 
apply frequent coatings of a cheap 
material, such as paint based on coal- 
tar pitch, without the careful surface 


preparation which is necessary for the . 


types of synthetic-resin paint to which 
reference has just been made. 

Where actual spillage occurs, as on 
the exterior of process equipment, it 
is advantageous to apply a heavy coat- 
ing of a completely resistant material. 
In this connection a recent develop- 
ment in the United States has been 
a combination of amine-cured epoxy 
resin and coal-tar pitch. Experience 
is indicating that this combination 
greatly improves the properties of the 
coal-tar pitch, particularly as regards 
heat resistance, hardness and resistance 
to solvents, and at the same time the 
mixture is more water resistant than 
straight epoxy resin coatings. It 
appears that there is some form of 
chemical combination between the 
different components. Coal-tar/epoxy 
mixtures may be applied in single 
coats to a thickness of about 8 to 10 
mils and, when cured, may be painted 
over with light-coloured amine-cured 
epoxy paints without bleeding. The 
proportions of coal-tar pitch to resin 
are usually about 60: 40, so that the 
material is relatively cheap in price 


for the type of protection which is 


obtained. 


Interior treatment of tanks 


In the petroleum and chemical 
industries there is a _ considerable 
requirement for internal treatment of 
storage tanks both to prevent serious 
corrosion and to eliminate the pos- 
sibility of product contamination. 
Refined petroleum products such as 
gasoline, gas oil, lubricants and so on, 
ire not corrosive, although under 


some circumstances severe corrosion 
may occur in gasoline tankage. Certain 
crude oils, particularly those contain- 
ing corrosive sulphur compounds, are 
extremely corrosive and can cause 
destruction of tank structural work or 
plates within a few years. Much work 
has been carried out, particularly in 
the U.S.A., on the development of 
paints for the interior of crude-oil 
tanks. As might be expected, it has 
been shown conclusively that good 
results can only be obtained if the 
surfaces are cleaned by sand blasting 
before the protective coating is applied. 
Most experience on the interiors of 
tanks has been obtained with the use 
of vinyl paints and these undoubtedly 
give good protection, but require a 
large number of coats to provide an 
adequately thick film. On the bottoms 





A liquid propane pump at Stanlow 
refinery which has been treated with 
‘ Epikote ’ paint (Shell photo). 


of tanks, filled coal-tar-pitch com- 
pounds have been used with success, 
but there is a marked element of risk 
in using such material with refined oils. 
Amine-cured epoxy paints are now 
being used on a large scale for the 
lining of oil tanks and the new coal-tar, 
epoxy mixture is already taking its 
place in this field. Urethane resin 
systems have been used to some extent 
on the Continent and in the U.K. and 
these are undoubtedly very resistant 
materials, although care must be taken 
in applying the coatings due to the 
toxic nature of the vapour evolved. 

In the chemical industry organic 
coatings of various types have been 
used for the lining of vessels, these 
including Saran copolymers, poly- 
sulphide rubbers and many other types. 

In tanks carrying high-octane gaso- 
lines, severe corrosion sometimes 
occurs on the upper part of the tank 
walls. The exact mechanism of this 
corrosion is not clear, but it is probably 
related to the formation of a moisture 
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film combined with the relatively high 
oxygen solubility of gasoline. To 
prevent this type of corrosion it is 
becoming the practice in some instal- 
lations to treat the inside walls of 
gasoline storage tanks with amine- 
cured epoxy-resin paints applied in 
four coats to build up a film thickness 
of 5 to 7 mils. This treatment appears 
to be effective. A similar system is 
coming into use on the interiors of 
airfield tankage and in lorry and railcar 
tanks, the object in these instances 
being to prevent contamination of the 
product by fine rust particles. In 
some instances air-drying urethane 
resins are being used for the purpose. 


External protection for pipelines 


Buried and submarine pipelines are 
normally protected with heavy coat- 
ings of at least }-in. thickness which are 
reinforced with a wrapping material. 
Although many types of protectives 
have been tried, the great majority of 
buried and submarine lines, including 
lines recently installed, are protected 
with coal-tar pitch or bitumen which 
is usually filled with 25 to 30% by 
weight of an inert filler such as talc, 
slate, etc. The most commonly used 
reinforcing material is fibre-glass felt 
bonded with a synthetic resin. A 
stronger, but more expensive, type of 
wrapper is woven glass fabric, par- 
ticularly suitable for pipes which are 
subject to rough handling during 
transport from works and installation. 

In Europe the normal practice is 
to use bitumen coatings, whilst in 
the U.S.A. coal-tar pitch has been 
favoured, although a number of com- 
panies are now changing to filled 
blown bitumen coatings. These thick 
coatings of bitumen or coal-tar pitch 
have to be applied at temperatures as 
high as 250°C., so that special equip- 
ment is necessary. There would be 
obvious advantages in a material which 
can be applied without heat and prob- 
ably the most promising protectives of 
this nature are adhesive tapes made 
from polyethylene or polyvinyl 
chloride. Experience is growing with 
these types of tape and recent reports 
indicate that a number of years’ pro- 
tection has been obtained. However, 
such coatings must still be regarded as 
in the trial stage. 

In the United States the coal-tar 
epoxy mixture referred to previously 
has been used for the protection of 
buried pipelines and it has obvious 
advantages in that it can be brushed 
or sprayed at ordinary temperatures 
and gives a very hard and resilient 
coating. However, the thickness of 
the coating is not likely to exceed 20 
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mils, which may possibly be adequate 
in certain circumstances if the line is 
cathodically protected. It may be 
mentioned that it is nowadays normal 
procedure to apply cathodic protection 
to buried and submarine pipelines. 


Internal treatment of pipelines 


The internal corrosion of pipelines 
raises many difficult problems in the 
oil industry. In the production of oil 
very severe corrosion may occur when 
sulphurous crude oils are carried. In 
marketing installations one has the 
problem of internal corrosion caused 
by sea water which is used to clear 
pipelines after the discharge of a 
tanker. This corrosion is such that 
a line may be put completely out of 
action due to holing after as short 
a period as seven years. 

Lighter corrosion occurs in refined- 
products lines connecting refineries 
with marketing installations, this being 
due to separation of small amounts of 
water from the product carried. This 
type of corrosion does not lead to any 
serious wastage of metal, but does 
very much increase the friction on the 
internal walls of the pipe and so 
reduces pumping efficiency. 

The methods of preventing internal 
corrosion of pipelines fall under the 
following heads: 

(a) Inhibiting. In long refined-pro- 
ducts lines it is common practice to 
make a continuous injection of a water- 
soluble inhibitor, such as sodium 
nitrite. The quantity injected is suf- 
ficient to give a concentration of 1°, 
sodium nitrite in any water which may 
be in the line. This system is very 
effective in maintaining a high pump- 
ing efficiency. This concentration of 
nitrite is not effective if the line con- 
tains salt water. Another type of 
water-soluble inhibitor which is some- 
times used is sodium chromate, whilst 
some oil companies favour organic 
types of oil-soluble inhibitor. For 
lines into which salt water is intro- 
duced, trials have been made with 
sodium silicate as an inhibitor, but 
in the writer’s opinion its efficacy 
remains unproved. 

(6) Cement linings. Cement linings 
are very effective in preventing cor- 
rosion from salt water. On new pipes 
the cement coating of about }-in. 
thickness is applied by spinning, the 
coating being made flush with the 
ends of the pipe. It is interesting to 
note that pipes lined in this way may 
be electrically welded without damag- 
ing the coating. Cement lining may 
also be applied to pipelines already in 
service. These are first cleaned by 
scraping, the cement is introduced and 


then spread on the walls of the pipe 
by means of a plug which is pulled 
through the line. This work has to 
be carried out by skilled gangs, but 
the results are good. 

(c) Galvanising. A zinc galvanised 
coating gives surprisingly good pro- 
tection against salt water and ex- 
perience has shown that the life of 
a pipe may be doubled by this means 
of protection. It is difficult to be 
definite on the point, but the galvanised 
coating appears to add 7 to 10 years’ 
life to a steel pipe into which salt 
water is introduced. 

(d) Synthetic-resin-based linings. The 
internal lining of pipes with synthetic- 
resin paints has developed tremen- 
dously in the United States during the 
past 10 years. New pipes may be 
coated at works which have specialised 
in this type of protection. The lengths 
are thoroughly cleaned and shot blasted 
and then lined with successive coats 
of the synthetic-resin-based paint until 
a dry film thickness of 5 to 7 mils has 
been obtained. The resins used are 
either phenolic or phenolic-modified 
epoxy types which cure at a stoving 
temperature of about 200°C. 

A comparatively recent development 
in the United States has been the 
internal lining of existing pipeline 
system with synthetic-resin-based 
paints. This coating of lines im situ 
began in 1947 with the use of air- 
drying vinyl paints, but the results at 
that time were not very satisfactory. 
However, with the introduction of 
high solids vinyls and improved appli- 
cation techniques, much better results 
were obtained and there are pipelines 
in service which have been satis- 
factorily protected for 10 years. The 
vinyl paints suffer to some extent from 
lack of bond and the introduction of 
epoxy-resin paints for this work at 
the beginning of 1954 solved this 
aspect of the problem. As this process 
seems to be unique in many ways, it 
will be referred to in a little more 
detail. 

The lines are cleaned in lengths up 
to 30 or 40 miles by making use of 
scrapers, solvents, acids, detergents 
and other cleaning agents, all intro- 
duced into the line under high pres- 
sure. When the line is considered to 
be clean internally and dry, the 
requisite amount of the paint is intro- 
duced between plugs which are at 
differential pressures. This paint then 
travels through the line between the 
plugs and is, of course, constantly 
decreasing in volume. The clearance 
on the final plug is such that a dry 
film thickness of 5 to 8 mils is obtained. 
The coating may be applied in one or 


two applications. The drying can be 
controlled by pumping air through the 
line and cure becomes complete within 
a few days. Amine-cured epoxy-resin 
paints are now normally used for this 
work and they have to be specially 
formulated so that the film can be 
applied at the thickness mentioned 
without sagging. This type of im situ 
lining is carried out by a few specialist 
firms, one of which has lined about 
5 million lin. ft. of pipe in five years, 
the diameters of the lines varying from 
2 to 20 in. Out of 365 jobs carried 
out by this firm only seven failures 
have occurred. In other words, pit- 
ting of the pipe has been prevented 
and pumping efficiency has remained 
high. 

It seems remarkable that this method 
of lining should be so efficient, since 
obviously it is not possible to obtain 
a surface condition anything like as 
good as that obtained by shotblasting. 
The results are probably explained by 
the fact that the method of application 
is very similar to dipping and there is 
no possibility of air being trapped 
under the film, as may occur with 
spraying, and, furthermore, the fact 
that the paint is applied under con- 
siderable pressure ensures complete 
contact. with the steel surface. Un- 
doubtedly these linings must remain 
as a continuous sleeve in the pipe, 
as if rupture occurred the product 
would travel under the coating and 
tend to lift it. It is of interest to 
mention that some companies are 
adopting this method of protection for 
new lines which are to go into corrosive 
crude oil service. The cost of the 
in situ protection is the equivalent of 
approximately 2s./sq.ft., which repre- 
sents about 20°, of the cost of a new 
line. 


Lining of drums 

It is essential for the handling of 
many corrosive chemicals that steel 
drums should be lined internally with 
a resistant synthetic-resin coating. 
Lined drums are also necessary in 
many instances for aviation and other 
fuels in order to prevent contamination 
by minute rust particles. 

Various types of paint have been 
used for this work, but until recent 
years the most satisfactory was a 
phenolic resin which required stoving 
at about 200°C. This material has 
the drawback of being somewhat brittle 
and can only be applied in a single 
film thickness of about 0.3 mil. The 
use of phenolic-resin-modified epoxys 
has led to a considerable improvement, 
as these types are less brittle and 

(Concluded on page 33) 
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The Analysis of 
Three-component Liquid Systems 


By J. R. Bourne, s.sc. 


(Department of Chemical Engineering, University of Birmingham) 


A difficult subject for the chemical engineer is the analysis of ternary systems, often essential to design 


(a 


work. Here the requirements for analysis of such systems are reviewed and the chemical and physical 


methods available are outlined. This useful survey originally appeared in the Birmingham University 
Chemical Engineer, to whom acknowledgment is made for permission to reproduce tt. 


N the design and evaluation of 

chemical plant, the chemical engineer 
needs to know the chemical and 
physical properties of mixtures and of 
the components of mixtures, par- 
ticularly if the process considered is 
a mass transfer (separation) process or 
if it involves a chemical reaction. The 
determination of the basic physico- 
chemical data usually demands efficient 
methods of analysis and it is not 
always possible to devise these; indeed 
the analysis of three or more com- 
ponents may prove so difficult or 
protracted that another means of 
detection, usually giving less complete 
information, is adopted. 

Some complex mixtures may legi- 
timately be regarded as binary systems 
for distillation calculations, but in 
azeotropic and extractive distillation 
and in liquid extraction the addition 
of a separating agent (entrainer or 
solvent) incurs at least the existence 
of a ternary system. In general, the 
mixtures processed industrially fall 
into one of two groups: 

Group 1. The mixture consists 
essentially of two, three or four stable 
chemical compounds, but traces of 
impurity or contaminant, e.g. water or 
soluble salt, or small quantities of 
isomer or homologue are also present. 

Group 2. The mixture is very com- 
plex, consisting of an unknown num- 
ber of components; the nature of 
these components is only approxi- 
mately known, though a large number 
of isomers and homologues of any one 
component are present. Mineral and 
vegetable oils are excellent examples. 

The physico-chemical properties of 
systems in Group | are determined in 
the laboratory by studying mixtures of 
the principal components. The object 
of this note is to review some of the 
methods used in the analysis of ternary 
liquid systems and to indicate in par- 


ticular the potential accuracy of these 
methods when used for routine 
analysis. 


General requirements 


Some or all of the following require- 
ments must usually be satisfied, 
although an important distinction may 
be drawn between analyses conducted 
in a well-equipped laboratory and 
those conducted on full-scale plant, 
usually by less skilled personnel. 
Particular attention is paid to fairly 
simple and widely used laboratory 
methods of moderate accuracy. 

(i) Sampling. A _ representative 
sample is required: the position from 
which a sample is taken, the rate or 
frequency of sampling relative to the 
rate of flow through the apparatus and 
the degree of agitation in the sampled 
liquid must be selected critically. 
Stagnant pockets of liquid are to be 
avoided. If operating conditions 
fluctuate, several small samples may 
be taken and subsequently blended for 
analysis or a continuous sample may 
be obtained. Both methods indicate 
* average ’ conditions. 

(ii) Contamination of sample. 
Contamination from insufficiently 
clean apparatus or by reaction with 
the apparatus (corrosion) must be 
avoided. Some systems are susceptible 
to atmospheric oxidation or the absorp- 
tion of water vapour from the atmo- 
sphere. Organic liquids may be de- 
hydrated with granular, porous cal- 
cium sulphate (CaSO,) or Drierite, 
which is a form of dehydrated gypsum; 
this is so efficient that, unlike many 
dehydrating agents, e.g. calcium chlo- 
ride, it removes water in the presence 
of alcohols, although a trace of water 
will always remain. The tendency to 
lose the most volatile components by 
evaporation is reduced by refrigeration 
and by ensuring that sample bottles 
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are efficiently sealed. Exposure to the 
atmosphere in the transfer of samples 
is minimised by applying pressure or 
vacuum via an efficient drying tube, 
if necessary with an inert gas, e.g. 
nitrogen. Sample bottles may be 
sealed with a latex or plastic cap, 
which may be penetrated by a hypo- 
dermic needle and which seals up on 
removal of the needle.! 

(iii) Size of sample available. 
Sample sizes may range from more 
than 100 ml. to 0.1 ml. or less and 
this is an important factor in the 
choice of an analytical procedure. 
Very small samples are conveniently 
analysed by microchemical methods. 

(iv) State of sample. If the sample 
is homogeneous at the temperature of 
the apparatus but heterogeneous at the 
temperature of the analysis, it may be 
analysed outright by chemical methods. 
The sample may be homogenised for 
chemical analysis by the addition of an 
inert solvent or for physical analysis by 
the addition of a known amount of one 
of the components. 

(v) Extent of the analysis. If the 
concentration of only one component 
is required, e.g. for a saturated ternary 
system, the analysis is simplified and 
a simple chemical method, e.g. volu- 
metric analysis, may be applicable. 
It is, however, usually necessary to 
analyse for two components finding 
the third by difference. 

(vi) Accuracy. It is often necessary 
to analyse from -+0.3 to +0.1 mole or 
weight®,, of the true concentration, 
especially in dilute solution where the 
thermodynamic properties of the solute 
change rapidly with solute concen- 
tration. Uncertainties in flow rates, 
fluctuations in the apparatus, etc.. 
may broaden the allowable limits of 
error to +0.5%,. 

(vii) Ease of analysis. A rapid 
simple and reliable method of routine 
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analysis is required and it should 
preferably be inexpensive. 

(viii) Regulation of external con- 
ditions. In the laboratory tempera- 
ture, light, humidity, vibration and 
cleanliness may be controlled to a fine 
degree and delicate physical measure- 
ments and microchemical techniques 
come within the range of utility. 
During analysis it is necessary to 
subject samples taken from the appara- 
tus to controlled conditions. 

(ix) Treatment of results. The 
results of an analysis may be subjected 
to suitable statistical tests and an 
assessment of the accuracy of the 
analysis should always be made. 


Analytical methods 


Applying the phase rule to a homo- 
geneous ternary system, P = 1,C = 3 
thus F = C+ 2 - P= 4; at constant 
temperature and pressure F = 2 and 
thus the composition is defined when 
two degrees of freedom, e.g. two mole 
fractions, are determined. Ifa ternary 
system is saturated, one further degree 
of freedom is taken up and only one 
concentration need be determined to 
fix the composition, provided that 
saturation data is available.* 

It is possible to distinguish two 
broad groups of analytical methods: 
chemical and physical. Chemical 
analysis is the determination of the 
concentration of a component by 
reacting it with some added material 
or materials; the reaction must pro- 
ceed in the presence of the other two 
components of the initial solution and 
should usually be specific to the com- 
ponent to be determined. Physical 
analysis relies upon the fact that the 
physical properties of a solution de- 
pend inter alia upon the concentrations 
of the components or, conversely, that, 
at constant temperature and pressure, 
physical properties may be used to 
characterise the composition of a solu- 
tion. Although each case must be 
considered separately, chemical analy- 
sis tends to be more time-consuming 
and somewhat less accurate, but can 
operate on very small samples. Physical 
methods, however, often need expen- 
sive apparatus, which must be main- 
tained in an efficient condition, but 
the technique may be very simple, 
and the methods are diverse and can 
be adapted to the rapid analysis of 
almost any three-component system. 
It is sometimes more convenient to 
make one chemical and one physical 
determination. 

The methods of analysis most 
frequently used may be summarised :* 
Chemical methods 
Physical methods 


20 


Electrical methods: conductometry, 
e.m.f. measurement, polaro- 
graphy, pH determination. 

Optical methods: colorimetry and 
absorption spectrometry, refracto- 
metry, interferometry, polari- 
metry. 

Radioactive tracer techniques. 

Miscellaneous methods: fractional 
distillation, chromatography, den- 
sity determination, ebulliometry, 
viscometry. 

In the application of these tech- 
niques the ternary sample may be 
treated to remove one of the com- 
ponents; by measuring the loss in 
weight and analysing the resultant 
binary system by one measurement, 
we have in principle a simpler method. 
In practice, it may, however, be 
difficult to remove one component 
quantitatively. This may be attempted 
by direct chemical reaction, but the 
final step is always a physical separa- 
tion, e.g. fractional distillation, solvent 
extraction, adsorption, decantation, 
etc., and a very sharp cut is essential. 
Thus, for fractionation, one com- 
ponent should have a boiling point 
widely different from the boiling points 
of the other two, which should be 
fairly close. This method presupposes 
a substantial sample, say, 25 to 50 ml., 
and cannot always be used when a 
ternary azeotrope is formed. The 
removal of one component in solution’ 
frequently results in the removal of 
a small amount of at least one other 
component and the desired binary 
system is often contaminated with 
solvent.® Although the method is 
simple and rapid, it may be inaccurate 
because of mutual solubility effects. 
Adsorption in the form of chromato- 
graphy is a more promising method. 
Liquid-phase chromatography is 
limited in accuracy, but, by vapouris- 
ing the sample, vapour-phase or gas- 
liquid methods offer the possibility of 
performing the analysis of all three 
components.®: * Applications of chro- 
matographic techniques are developing 
rapidly. 


Chemical methods 


Standard texts on chemical analysis 
give many analytical techniques which, 
although applicable in the presence of 
the two remaining components, are 
either complex and time-consuming 
or of inadequate accuracy. Many of 
the modern methods of analysis, 
including micro and semi-micro 
methods, represent great advances on 
older methods in both rapidity and 
accuracy, but there is still a tendency 
to utilise older methods or proved 
physical methods. Simple volumetric 


analysis with or without titrometers is 
widely used, e.g. acid alkali titrations, 
saponification of esters. An outstand- 
ing method of analysis for small quan- 
tities of water is the Karl-Fisher 
method;!: * a development of this to 
include automatic end point deter- 
mination has been reported by Bahari.' 
Chemical analysis for one component, 
combined with a physical measure- 
ment to determine a second com- 
ponent is frequently useful. 


Physical methods 

In general, physical properties are 
not linear functions of the weight or 
mole fractions of the components. It 
is therefore necessary to synthesise 
solutions of known composition, to 
measure the physical property re- 
quired, to represent these properties 
graphically and, for the analysis, to 
measure the chosen solution proper- 
ties, reading the composition from the 
graphs prepared. The familiar com- 
position grid of the equilateral triangle 
is suitable for representing the physical 
properties of ternary systems: a line 
of a constant value of a physical pro- 
perty is drawn through the composi- 
tions having the appropriate value of 
the property and these lines are 
repeated at suitable intervals of the 
property and a fresh set is drawn for 
each succeeding property. It is usually 
difficult to express the value of a pro- 
perty as an analytical function of the 
composition,® but with homologous 
compounds the refractive index, the 
density and other properties are nearly 
linear functions of the volume fractions 
of the components, calculated by 
neglecting the volume change on 
mixing.‘: 1 11, 12 

In order to read off the properties 
for a given composition with sufficient 
accuracy and vice versa, deviation plots 
have been used by many workers 
(Table 1). The deviation of a property 
P from the value P*, where P* = 

<x;Pi°, where x; is the mole (weight) 

fraction of component 7, and P;’ the 
value of the property for pure com- 
ponents, is AP = P - P* = P 
- <xPi?. 

It is much more sensitive to plot an 
approximate graph of P versus com- 
position and an accurate graph of AP 
versus composition; the unknown com- 
position is then calculated by trial and 
error from the measured properties 
and the two graphs. The deviations 
for a ternary system may either be 
plotted on the triangular diagram or 
may be represented on rectangular co- 
ordinates with, as parameter, the mole 
(weight) fraction of the third com- 
ponent. 
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stant-temperature source at, say, 20 
to 25°C., it is possible to keep the 
refractometer cell or prism at +0.1 
to +0.05°C., provided that the water 
rate is not excessive. A more accurate 
method of temperature control (-+-0.01 
°C.) has been described by Porter.'® 
The inherent accuracy of refracto- 
meters in a well-maintained, clean 
condition varies from +0.001 to 
+0,.0005 for approximate instruments, 
+0,0002 for a simple Abbe instru- 
ment, +0.0001 to +0.00005 for a 
precision Abbe refractometer, +0.0005 
or better for an accurate Pulfrich 
refractometer. More accurate measure- 
ments may be made by refining the 
technique for using a Pulfrich refracto- 
meter!® or by using the interfero- 
meter or the spectrometer,’® but these 
methods usually lie outside the field 
of routine analysis. The errors quoted 
can be exceeded unless careful atten- 
tion is paid to cleanliness, standardis- 
ing and checking the instrument, use 
of a light source (often a sodium lamp) 
of sufficient intensity and correctly 
positioned and the training of the eye 
to discriminate between the zones of 
light observed. With a sufficiently 
good instrument, temperature control 
and technique, we may measure to 
+0.0001 or better. If the pure 
materials have refractive indices of 
1.4900 and 1.3900 for sodium light at 
25°C. and if we assume to a first 
approximation that the variation of 
refractive index with concentration is 
linear, then at any point in the con- 
centration range a variation of +-0.0001 
in Np” corresponds to: 


af een < 100 = +0.1 mole™, 


i.e. limits of error in analysis = 
error in measurement 
sensitivity 
This relationship shows the interplay 
between the unavoidable error in the 
measurements and the sensitivity of 
the characterising property chosen. 
The sensitivity usually depends to 
some extent upon the concentration. 
Greater care must be taken in the 
transfer of dilute solutions to the 
refractometer, if there is a hazard of 
contamination from the atmosphere or 
of evaporation loss the latter factor 
being a potential source of serious 
error, particularly with the Abbe 
refractometer, since the sample is 

small (0.1 to 0.3 ml.). 

This method of calculation may 
readily be extended to other physical 
methods, such as density measure- 
ment, ebulliometry, conductometry, 
pH determination, polarimetry, visco- 
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metry, etc., although the sensitivity 
cannot be calculated accurately in some 
cases, ¢.g. viscometry, because of the 
non-linear dependence upon compo- 
sition. The error in the measurement 
of a property by various methods may 
be estimated from the valuable and 
extensive information on the deter- 
mination of the physical properties of 
both pure materials and mixtures given 
by Weissberger and colleagues.!? Den- 
sity determinations have, however, 
been widely used in conjunction with 
refractometry for the characterisation 
and analysis of ternary mixtures and 
a few of the more accurate methods of 
density measurement are now con- 
sidered. 


Density measurement 


An excellent review of the deter- 
mination of density has been given by 
Bauer.'* The temperature coefficient 
of organic liquids with a density of 
approximately 1 g./ml. ranges from 
0.0005 to 0.0015 g./ml. per °C., near 
room temperature. Thus to measure 
the density to +0.0001 g./ml., the 
temperature alone must be controlled 
to +0.1°C. or better and a control of 
+0.05 to +-0.03°C. is highly desirable; 
when working to +0.00002 g./ml., 
a control of +0.01°C. is essential. 
Water baths fitted with lids, air jackets 
and sensitive electronic controls giving 
a temperature to +0.02 to +0.01°C. 
are available commercially. Errors also 
arise in weighing, in evaporation from 
samples during tranfer to the appara- 
tus and during the period in which 
the apparatus is reaching thermal 
equilibrium with the thermostat, and 
the apparatus must be clean to avoid 
contaminating the sample. Errors in 
weighing should not exceed +1 mg., 
and +0.2 mg. or better should be 
obtained with an efficiently maintained 
balance, provided that the weights are 
clean and undamaged. The hydro- 
meter and the simple float give in- 
adequate results for analysis—approxi- 
mately +-0.0007; a large sample is 
required and there is a grave hazard 
of evaporation loss. The Mohr- 
Westphal balance, though requiring a 
smaller sample, has the disadvantages 
of the hydrometer and the simple float. 
The most satisfactory methods for 
routine work involve finding the weight 
of a known volume of liquid, usually 
in a pycnometer. A pycnometer must 
be calibrated with double or triple 
distilled water at the required tem- 
perature and it is advisable to check 
the calibration with a pure liquid, e.g. 
benzene. The pycnometer, which may 
vary in capacity from 1 to 50 ml. and 
may be of several different designs, is 


partially or totally filled with sample 
and placed in a thermostat for 1 to 
2 hr., until no further change of 
volume or of weight can be detected. 
On removal from the thermostat, the 
pycnometer is thoroughly cleaned and 
allowed, say, 10 min. for the surface 
to reach equilibrium with the atmo- 
spheric humidity; it is then weighed. 
Because the liquid usually has a 
density different from that of the 
water used to calibrate the pycnometer, 
a buoyancy correction of usually less 
than +-0.0003 g./ml. must be applied 
to the result. Convenient tables of 
buoyancy corrections of four-figure 
accuracy are available;'*: !° the calcu- 
lation of the correction for five-figure 
accuracy is discussed by Bauer.!* 

A variety of glass pycnometers has 
been designed to minimise evaporation 
loss and to be sufficiently robust with- 
out requiring long periods of immer- 
sion in a thermostat.'®: '* The accuracy 
attainable depends on the weight of 
the sample relative to the weight of 
the glass and the accuracy to which 
the pycnometer may be weighed, 
assuming adequate temperature con- 
trol; accuracies range from +-0.0002 
g./ml. to +0.00002 — -+0.00001 
g./ml. The Lipkin pycnometer?® has 
a capacity from 1 to 20 ml. and 
graduated capillary arms, which mini- 
mise the undesirable evaporation losses 
from mixtures and may be fitted with 
caps."4_ The graduations allow three 
or four weighings to be conducted on 
slightly different volumes of the same 
sample, giving a more reliable result. 
The Institute of Petroleum'® specify 
an apparatus and a technique for its 
use giving an accuracy of +0.0002 
g./ml. or rather better. By reducing 
the wall thickness, a lighter but less 
robust apparatus may be constructed 
capable of +-0.0001 g./ml. with only 
a very modest technique. Further 
refinements have been described by 
Porter'® and by Bauer.'* More accurate 
measurements, ¢.g. to six-figure accu- 
racy, have been devised, but have not 
been widely used for routine analysis. 

In Table 1, the characterisation of 
the composition by different properties 
is clearly seen; for example, in the 
system acetone-chloroform-benzene 
the refractive index is principally 
dependent upon the concentration of 
benzene or acetone and the density 
upon the concentration of chloroform. 
This spread of properties is an impor- 
tant factor in the accuracy with which 
the composition may be characterised 
and is discussed in many of the papers 
cited in Table 1. 

When the ternary system is hetero- 
geneous at room temperature, the 
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solubility data may be determined and 
saturated phases may be characterised 
by the measurement of at least one 
physical property; two physical pro- 
perties of sufficient sensitivity give a 
check on the analysis. The following 
are typical examples of this method: 


Refractive index: 
Aniline—n heptane—cyclohexane, etc. 
T. G. Hunter and I. F. Brown, 
Ind. Eng. Chem., 1947, 39, 1343 
Aniline—n hexane—methyl cyclopentane 
B. DeB. Darwent and C. A. Winkler, 
F. Phys. Chem., 1943, 47, 442 


Density: 
n Butanol—n butyl acetate—water 
A. S. Brunjes and C. C. Furnas, 
Ind. Eng. Chem., 1936, 28, 573 
Acetone—water—trichlorethylene 
Acetonitrile—water—trichlorethylene 
H. R. C. Pratt, 7.J. Chem. E., 1947, 
25, 43 


Density and refractive index: 
Acetone—methy] ethyl ketone—water 
Othmer, M. M. Chudgar and 
S. L. Levy, Ind. Eng. Chem., 1952, 
44, 1872 
Dioxane—benzene—water 
R. J. Berndt and C. C. Lynch, 7. Am. 
Chem. Soc., 1944, 66, 282 


Viscosity: 
Ethanol—benzene—glycerol 
H. J. McDonald, 7. Am. Chem. Soc., 
1940, 62, 3183 


Chemical analysis and refractive index: 
Acetic acid—water—dimethylaniline 
L. Garwin and P. O. Haddad, Anal. 
Chem., 1953, 25, 435 


Chemical analysis and density: 
Ethanol—ethyl acetate—water 
J. Griswold, P. L. Chu and W. O. 
Winsauer, Ind. Eng. Chem., 1949, 
41, 2352 


Refractive index, density and viscosity: 
t-Butanol—benzene—water 
D. R. Simonsen and E. R. Washburn, 
F. Am. Chem. Soc., 1946, 68, 235 
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Carbide and acetylene 
factory for 
Northern Ireland 


A new factory that is being built by 
Carbide Industries Ltd. on a site near 
Londonderry, Northern Ireland, will 
manufacture carbide and acetylene. 
The factory will be adjacent to a new 
power station and also to the large site 
recently purchased by the Du Pont 
Co. (United Kingdom) Ltd. 

Most of the carbide produced will 
be used for the generation of acetylene. 
The latter is produced by the reaction 
of carbide with water and will be 
delivered to the Du Pont factory by 
pipeline and used for the manufacture 
of neoprene. Limestone and coke, 
the main raw materials used in the 
manufacture of carbide and acetylene, 
will initially be imported by sea from 
the U.K. It is possible, however, 
that indigenous limestone may even- 
tually be used. 

The plans for the factory include the 
construction of an import wharf for 
the delivery of limestone and coke. 
The wharf will be connected to the 
main site by aerial ropeway which is 
being designed so that it can also be 
used for the export of carbide in 
drums. 

The plant will include a number of 
large vertical shaft kilns for the pro- 
duction of lime, each capable of calcin- 
ing about 150 tons/day of limestone. 
After crushing and screening, the lime- 
stone will be blended with screened 
dry coke before delivery to the carbide 
furnace. This will be a totally enclosed 
rotating furnace of the most modern 
design. The use of this type of furnace 
will permit the collection of furnace 
gases which can be utilised after clean- 
ing for firing the lime kilns. This 
procedure will not only give maximum 
economy in fuel consumption but will 
also reduce to a minimum the atmo- 
spheric pollution from the furnace. 

Carbide Industries Ltd. is a fully 
owned subsidiary of the British Oxy- 
gen Co. Ltd. Construction of the 
factory is being undertaken by British 
Oxygen Engineering Ltd., and pre- 
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liminary work on the site has already 
commenced. Completion of the fac- 
tory is expected to take about two 
years. 





Polish sulphur projects 


Plans are being laid in Poland to 
exploit the extensive deposits of sul- 
phur which were discovered a few 
years ago in the Tarnobrzeg, Piaseczno 
and Szydlow areas in the Vistula 
valley, and an annual production of 
100,000 tons of pure sulphur from 1961 
onwards is anticipated. 

The main deposits are at Tarno- 
brzeg (in the angle between the Vistula 
and San Rivers) and here the sulphur 
content averages 29°; seams 10 m. 
thick lie at a depth of 60 to 80 m. 
The beds at Piaseczno and Szydlow 
are nearer the surface, but the concen- 
tration of the ore is generally less, 
sulphur content being 15 to 20%. 
The total content of deposits in the 
three areas is estimated at over 95 
million tons of the pure element. 

The main centre will be at Tarno- 
brzeg, where construction of a vast 
combine embodying a sulphur mine, 
concentration plant, sulphuric acid 
works, and manufacture of super- 
phosphates is shortly to begin, with 
Czech assistance under the terms of 
a recent agreement. 

At present, however, attention is 
concentrated on a pilot mine at 
Piaseczno, some distance to the north 
of Tarnobrzeg. Here some 250 sq. m. 
of a stratum of sulphur have now 
been exposed ready for extraction. 
Great difficulties were encountered 
with ground water, and since the 
beginning of last year over 6 million 
cu. m. of water have been pumped out 
from the beds of ore. Despite these 
difficulties, excavation is ahead of 
schedule, and this year Piaseczno 
should produce 55,000 tons of ore. 
This will be sent to Ogorzelec, near 
Jelena Gora, for flotation and refining, 
yielding about 10,000 tons of pure 
sulphur. The Ogorzelec plant will 
function until the Tarnobrzeg com- 
bine is ready to take over. One 
encouraging discovery at Piaseczno 
has been the discovery, in the course 
of trial borings, of a ‘column’ of 
almost 100°, pure sulphur. 

Surveying is in progress at the 
Tarnobrzeg site; here, too, hydro- 
logical conditions are likely to prove 
very difficult. In particular the hydro- 
gen sulphide content of the water 
saturating the beds is as high as 400 
mg./l., in comparison with 40 mg. at 
Piaseczno. 
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Problems of Importing Natural Gas 


By A. R. Myhill, F.r.1.c., m.inst.Gas E., M.inst.F. 


Recent advances in the liquefaction, storage and transportation of natural gas point to a possible way 
of easing Britain’s gas supply problems, and the Gas Council is to try out the importation of liquefied 


gas from Venezuela. 


HE British gas industry has been 

built up with coal as its essential 
raw material and, with the exception 
of carburetted water gas manufacture, 
which employs oil as an enriching 
agent, it has not, until comparatively 
recently, departed from this policy. 
Conditions have now developed in 
which it has become difficult to obtain 
sufficient coal of the particular types 
suitable for making gas and saleable 
coke by carbonisation methods, and 
this has been made much more costly 
on account of the high price of car- 
bonising plant. As a consequence, the 
Gas Council is now vitally concerned 
with investigations into new sources 
of gas not involving the carbonisation 
of coal. 

There are at least three avenues of 
approach to this question: (a) the 
manufacture of gas from types of coal 
not generally considered suitable for 
the carbonising processes; (5) the gasi- 
fication of mineral oils, particularly by 
methods not associated with coal car- 
bonisation, as, for example, by com- 
plete catalytic gasification; (c) the pro- 
vision of a supply of gas from natural 
accumulations occurring in the earth’s 
crust. 


Place of oil and natural gas in 
British gas industry 


So far as explorations have shown 
up to the present, there are only 
negligible quantities of natural gas in 
Britain (using the term to mean hydro- 
carbon gases generally associated with 
oil deposits, as in America and the 
Middle East). There is, however, a 
large amount of potentially useful gas 
in the form of methane in certain coal 
mines which could be reclaimed, and 
indeed is actually recovered for aug- 
mentation of the normal town’s gas 
supplies, but its reclaiming presents 
special difficulties which have not been 
completely overcome, and it is only 
used for local applications.‘ 

Schemes for supplying gas, based on 
either the direct use of oil for gas 
manufacture or on the importation of 
natural gas, present the obvious serious 
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Some of the technical considerations involved are examined in this article. 
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Diagram of cylindrical holder for storing liquid gas at Chicago. 


disadvantages of potential risks of 
short supply or high costs in cases 
of international unsettlement or un- 
balanced vested interests. So far as 
Britain is concerned, the policy should 
be to aim at maximum dependence 
on indigenous material, viz. coal and, 
later, almost certainly, atomic energy 
for power production. Meanwhile, 
imported oil and gas will have an 
important place in bridging the gap. 
Later on, liquid fuels prepared by new 
methods from coal will largely replace 
imported fuel oils. 


Natural gas winning 
and transport 


Natural gas in America and in other 
countries occurs either in dry wells, 
wet wells, or in crude oil reservoirs. 
In dry wells, the pressure may exceed 
2,500 p.s.i. and the gas normally con- 
tains over 90°, of methane. In wet 
wells, cften referred to as ‘ condensate 
reservoirs,’ the gas is largely in solution 
in oil, under high pressure, and may 
contain 60 to 90°, of methane. When 
the gas-saturated liquid is released 
from the reservoir, reduction in pres- 
sure causes methane and ethane to 
pass into the vapour phase, leaving the 
heavier hydrocarbon gases in solution. 
Crude oil reservoirs contain oil under 
pressure, which releases its dissolved 
gases when the pressure is reduced at 


the well head prior to refining or 
loading. In order to retain the maxi- 
mum amount of gas in the oil, frac- 
tionation is practised by reducing the 
pressure gradually in a multi-stage 
process, the methane content of the 
gas being lowered as the pressure falls 
from stage to stage. 

At the present time, over 97%, of 
the gas used in America is derived 
from natural sources, and pipeline 
transmission over a thousand miles is 
a common practice. A few years ago, 
serious considerations were given to 
a project for laying a pipeline from the 
oil wells and refineries in Iraq, Iran, 
Kuwait and Saudi Arabia to carry 
surplus gas to various European cities 
and even to London.' This project 
has been arrested, not because of any 
technical difficulties, but on account 
of international complications. Mean- 
while, the whole conception of natural 
gas transport has been modified by 
the realisation of the advantages pos- 
sible by liquefaction of the gas, where- 
by the thermal concentration may be 
increased to give a material occupying 
only one-six-hundredth of its volume 
in the gaseous state. 


British importation scheme 
Burns and Clark” have carried out 

a comprehensive investigation into the 

practicability and economics of trans- 
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porting liquefied natural gas from 
America and other countries in speci- 
ally-built ships. On arrival in Britain 
the liquid could be discharged into 
land storage tanks and subsequently 
re-gasified to augment the public sup- 
ply. Following these suggestions, the 
North Thames Gas Board has made 
plans for importing the first sea-borne 
cargo of liquefied methane from Vene- 
zuela in the early part of 1959, and 
a special 3,500-ton oil tanker is now 
being converted to carry 2,000 tons of 
methane. Reception tanks are being 
constructed at Canvey Island in the 
Thames Estuary. 

There is sufficient precedent and 
technical knowledge in Britain and 
America to establish confidence in 
methods of liquefaction and storage, 
and even in waterborne transport, 
although the latter has, so far, been 
confined to inland waterways. The 
North Thames Gas Board’s project 
will, in the early stages, be largely 
experimental, and developments are 


being closely watched by the Gas: 


Council, the other boards in the 
nationalised gas industry and by the 
oil companies. 


Sea transport problems 


Ocean transport is still a subject 
which requires investigation, since no 
sea-going ships have yet been con- 
structed for carrying large bulks of 
liquid at the required low tempera- 
ture, The largest ship so far con- 
structed for carrying liquefied natural 
gas and refinery gases has a capacity 
of 7,300 tons, and carries gas consist- 
ing largely of the heavier hydro- 
carbons, butane and propane, at atmo- 
spheric temperatures under pressures 
of 250 p.s.i. 
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The original suggestion for Atlantic 
transport was to carry the gas at a 
temperature sufficiently low to main- 
tain it in liquid form at atmospheric 
pressure. Good thermal insulation 
would be necessary for the two reasons 
of reducing evaporation during the 
voyage and preventing damage to 
structural members by extreme cold. 
Discussions are now in progress re- 
garding the possible advantages which 
might accrue by pressure storage at 
a somewhat higher temperature. The 
boiling point of pure methane is 
-162°C., and to keep the contents of 
the tanks liquid at atmospheric pres- 
sure would need maintenance at tem- 
peratures below this figure. At the 
critical pressure of 46 atm., the tem- 
perature need not be kept below 
-82°C., so that it is possible to work 
at any temperature within this range 
according to the pressure decided 
upon. 

The thermal stowage capacity of 
methane is only about 60°, of that of 
oil. Allowing also the additional space 
required for special tanks and insula- 
tion accounts for the fact that the 
original tanker of 3,500 tons oil capa- 
city will only be able to carry 2,000 
tons of methane. 

A serious factor in designing an 
ocean-going ship for the transportation 
of methane is the considerable amount 
of distortion and deflection experienced 
in heavy weather. Ship designs have 
always had to be related to a very high 
factor of safety, and it would seem 
highly desirable to build, or partly 
convert, a small prototype vessel 
for preliminary trials with liquefied 
methane under actual heavy-weather 
sea-going conditions. Burns and 
Clark? have suggested several alter- 


ate 


The largest ship (‘ Natalie O. Warren’) so far constructed for carrying 
liquid gases in American inland waterways. 
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native basic designs for liquid methane 
ships. In the proposed converted 
tanker plying between Venezuela and 
Canvey Island, it is probable that the 
tanks will be specially compartmented 
and made from a special aluminium 
alloy capable of withstanding the 
crystallising effects of extreme cold. 

Some loss of gas by evaporation or 
‘boil off’ is inevitable during the 
voyage, and can be dealt with either 
by venting to atmosphere at the mast, 
by re-liquefaction in a special small 
plant, or by piping to the boilers or 
engines of the ship. 


Shore reception of liquefied gas 


On delivery at the British port, the 
liquid will be received in special insu- 
lated tanks made of special alloy. 
Arrangements are being made to con- 
struct the first two of such tanks each 
of 1,000 tons capacity. Only a limited 
amount of experience has been gained 
in the construction and operation of 
storage tanks for liquids at these 
low temperatures, and American ex- 
perience will have to be consulted.® 
Burns and Clark have made sugges- 
tions for tank construction. Several 


-large tanks have been built for the 


reception of liquid oxygen, of the 
double-shell cylindrical pattern, the 
inner container being of stainless steel 
insulated by powder material of the 
expanded volcanic dust type. One 
design which has been proposed for 
storing liquefied gas in Chicago is 
shown in Fig. 2. This provides for 19 
vertical containers in the form of 
cupro-nickel cylinders arranged in a 
cluster within an insulated tank having 
a copper lining and a mild-steel shell 
with block insulation between. The 
tank is arranged partly below ground 
level, with earth dykes around it, of 
sufficient capacity to contain one and 
a half times the contents of the tank. 


Utilisation of natural gas 


In re-gasification for public supply, 
the necessary heat required for evapo- 
ration is about 415 B.Th.U./Ib. of 
methane, and will probably be obtained 
from low-pressure steam. There are 
three ways of delivering the gas to 
consumers. It would be practicable 
to deliver the methane unaltered in a 
restricted area at its full calorific value 
of approximately 1,000 B.Th.U./cu.ft. 
A disadvantage would be that 
appliances used for burning the gas 
would have to be altered from the 
normal burner patterns as used for 
ordinary town gas in order to obtain 
the full benefit of the higher calorific 
value, and to avoid troubles with flame 
characteristics. 
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The second method would be to use 
the gas as an enriching agent for 
low-quality gas, to make a mixture of 
normal town calorific value (450 
to 500 B.Th.U./cu.ft.). Certain types 
of low-value gases, such as producer 
gas or coal gas containing an abnormal 
amount of inert constituents, would 
be unsuitable for the purpose even if 
the resulting mixture were of the 
required calorific value, since trouble 
might be experienced with undesirable 
flame characteristics. 

Probably the best policy is to 
‘reform’ the methane by catalytic 
treatment with steam and/or air, 
whereby part of the methane and other 
hydrocarbons is broken down to form 
hydrogen and carbon monoxide.® Some 
of the heavier hydrocarbon molecules 


are also split up into hydrogen, oxides 
of carbon and simpler hydrocarbons. 
The process is easy to control, and gas 
of any desired calorific value, possess- 
ing combustion characteristics equal 
to those of coal gas, can be produced 
with a high degree of thermal efficiency 
of conversion. 
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Glass research 


The only electron microscope work- 
ing on basic research on glass in 
Britain is said to be among the equip- 
ment at the new fundamental research 
laboratory of the Triplex group of 
companies at ‘ Holly Grange,’ Balsall 
Common, Warwickshire. The primary 
aim of this laboratory is to establish 
the basic fundamental knowledge that 
underlies the various processes used 
in the production of safety glass, both 
toughened and laminated. Three lines 
of attack have been worked out in 
the fundamental research laboratory. 
These involved the use of x-ray dif- 
fraction, electron microscopy and dif- 
fraction and, lastly, the study of the 
thermodynamics of glass during the 
safety-producing treatment. 


Russian literature 

Efforts to build up a comprehensive 
collection of Russian scientific and 
technological literature are beginning 
to show results, reports the Lending 
Library Unit of the Department of 
Scientific and Industrial Research. 
The Russian literature will form part 
of the new National Lending Library 
for Science and Technology, which 
will collect literature covering the 
whole field of science and technology 
in all languages. 

The literature held will be available 
on loan to organisations which are 
approved borrowers from the Science 
Museum Library, provided loan re- 
quisition forms issued by that library 
are used. 
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Fatigue 

A course of ten lectures on 
‘Engineering and Metallurgical As- 
pects of Fatigue’ is to be held at 
Battersea College of Technology on 
Tuesday evenings, from 7 to 9 p.m., 
commencing on January 14. The 
course is designed to cover both 
modern industrial practice and recent 
theoretical developments. The fee for 
the course is £1, and enrolment forms 
may be obtained from the Secretary 
(Fatigue Lectures), Battersea College 
of Technology, Battersea Park Road, 
London, S.W.11. 


First director for research 
laboratory 

The governing board of the National 
Institute for Research in Nuclear 
Science announce that they have 
appointed Dr. T. G. Pickavance as 
director of the Institute’s high-energy 
laboratory at Harwell. He is at present 
Deputy Head of the General Physics 
Division of the Atomic Energy 
Authority’s Research Establishment at 
Harwell. 

The laboratory is to be named after 
Lord Rutherford and is being built on 
a site adjacent to the A.E.R.E. It 
will house the Institute’s first large 
accelerator, a research machine of 
which the main part is a magnet ring 
120 ft. in diameter weighing over 
6,000 tons. 


Technical liaison service 
The launching of a national Tech- 
nical Liaison Service, operated per- 
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haps by the D.S.I.R., has been sug- 
gested by the Scottish Council (De- 
velopment and Industry). Some two 
years ago, the Scottish Council created 
a three-man team of specialists, all 
with experience of industry and with 
a technical background in each case, 
to visit small to medium firms which 
had not their own laboratory, research 
or development departments. The 
problems in such firms was to link up 
with the most recent developments in 
technology and to put into practical 
application the solutions which were 
readily available but too often were 
not known to these firms. Now the 
Secretary of State for Scotland will be 
asked to make representations to have 
a national service applied. It would 
be concerned with putting non-secret 
know-how at the disposal of all firms 
and making available the latest data 
on all technical developments, par- 
ticularly by personal visits to the firms 
involved, discussion of their problems, 
and the follow-up until the problem 
had been successfully overcome. 





WRITING A BOOK? 


The publishers of CHEMICAL & 
PROCESS ENGINEERING invite 
the submission of manuscripts of 
books to be considered for publication. 
All manuscripts will be promptly 
acknowledged and carefully con- 
sidered by qualified experts. A synop- 
sis with chapter headings should be 
sent in the first instance to: 

The Manager, 

Leonard Hill (Books) Ltd., 
Leonard Hill House, 

Eden Street, 

London, N.W.1 


Leonard Hill are specialists in 
industrial, technical and _ scientific 
books. They have a reputation for 
vigorous and successful promotion of 
their books by extensive advertising 
and maintain a world-wide selling and 
distributing organisation. 











CHEMICAL & PROCESS ENGINEERING, January 1958 





a 


CHE 





Nomogram: 


Viscosity of Aqueous Sodium 
Chioride Solutions 
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The accompanying nomogram extends the utility of reliable data’ on the 
effect of temperature on the viscosity of aqueous solutions of sodium chloride. 
The use of the chart, which was constructed by means of well-known 
3o methods,” is illustrated as follows: What is the viscosity, at 85°F., of an aqueous 


solution of sodium chloride that contains 15 g. of this salt per 100 g. of water ? 
Connect 85 on the temperature scale and 15 on the concentration scale with 
a straight line; note the intersection with the viscosity scale at the desired 
value, 1.05 centipoises. 
REFERENCES 
'E. J. Burick, ‘ Properties of Petroleum Reservoir Fluids,’ p. 143. John Wiley & Sons, 
New York, 1957. 
2D. S. Davis, ‘ Nomography and Empirical Equations,’ Chapter 10. Reinhold Publishing 
Corporation, New York, 1955. 
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Company News 





It is announced that Demag-Bagger- 
fabrik GmtH., the mechanical hand- 
ling and material moving equipment 
manufacturers, of Diisseldorf, Ger- 
many, have appointed Wood, Pritchett 
& Partners Ltd., Mechquip House, 
Goldhawk Road, London, W.12, as 
their sole selling agents and distri- 
butors for the United Kingdom. We 
learn from Mr. A. G. H. Pritchett, 
managing director of Wood, Pritchett 
& Partners, that the factories in Ger- 
many are about to produce many new 
excavator models incorporating hy- 
draulic and air systems. The standard 
range of machines will be from } to 
9 cu. yd. capacity. 

The range of cranes (mobile, truck 
and rail) are from 5 to 60 tons (B.S.S. 
1757) capacity and will incorporate 
the air control features of the excava- 
tors. This also applies to two new 
large crawler tractors. 

In addition to standard production, 
one of the factories is organised to 
manufacture special handling plant 
such as mammoth excavators and 
cranes to particular requirements. 

*x 


A £14-million contract has gone to 
Constructors John Brown Ltd. for the 
construction of a natural-gas pipeline 
system in Lower Austria by ‘ Niogas ’” 


' 


Pe ) 


TAN 


(Niederosterreich Gasvertriebs A.G.), 
the Lower Austria organisation res- 
ponsible for the distribution of gas 
fuel. The gas will be used mainly for 
industrial purposes. 

The pipeline system, which will 
cover a total of 160 miles, will range 
from 12 to 6 in. in diameter with a 
high proportion of 12-in. and 10-in. 
sections. Gas, which will be cleaned 
and dried before being supplied, will 
flow through the pipeline at a maxi- 
mum pressure of 900 p.s.i. The system 
should be completed by the autumn. 

*x 


L. A. Mitchell Ltd., industrial and 
chemical drying engineers, have opened 
a London office at Portland House, 73 
Basinghall Street, E.C.2 (telephone, 
Metropolitan 8321/2). 

*x 


Liquid Systems Ltd., Croydon, have 
signed an agreement with Schlegel 
Bros., of Stuttgart, for the exclusive 
selling agency in the U.K. and Eire 
of their waste oil re-refining and waste 
oil filtering plants. This agreement 
allows also for the sale of these pro- 
ducts in the British Commonwealth 
and other countries. 

Liquid Systems Ltd. have a senior 
member of their sales engineering staff 
in Stuttgart where he is studying 
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RUSSIAN PARTICLE BOARD PLANT 


A stage in the erection of two large air-suspension driers in the Leningrad area of 
Russia, to dry wood shavings at the rate of 3 tons/hr., part of the Bartrev particle 
board process. The photograph shows in the centre background the exit end of the 
oil-fired furnace providing the heating. The driers work direct on the flue gases. 


28 


further the applications in which this 
method of re-refining and filtering is 
currently employed. 

* 


The value of the family spirit in 
industry was emphasised by Mr. H. F. 
Allen, managing director of Bell’s 
Asbestos & Engineering (Holdings) 
Ltd., at a recent luncheon given to 
employees of W. N. Baines & Co. Ltd. 
—a company of the Bell’s Asbestos & 
Engineering Group. While the com- 
pany had experienced continual re- 
vivification through the introduction 
of modern equipment and production 
methods, there was still a place for the 
older-hand craftsmanship, which is 
blended skilfully into present-day line 
production systems. 

x 


The contract for air and gas drying 
equipment, worth over £58,000, for 
the large powerformer unit being 
constructed at Fawley for the Esso 
Petroleum Co. Ltd. has gone to Birlec 
Ltd. The order includes a dual 
adsorption drier, a salt water/gas heat 
exchanger pre-cooler, a 100-h.p. direct 
expansion ammonia refrigeration plant 
and a pre-filter. 

Three pressure vessels, each of 
9 ft. 6 in. diameter, are involved in 
the drier and filter units, which contain 
a total of 28 tons of pelleted alumina. 
The complete plant will deal with 
flows of 27,900 s.c.f.m. of both flue 
gas and air and 730 s.c.f.m. of inert 
gas, at a pressure of 85 p.s.i.g. and 
a temperature of 110°F., delivering at 
a dewpoint of 26°F. 

* 

E. I. Du Pont de Nemours & Co. 
Inc. (U.S.) and Durham Raw Materials 
Ltd., London, have jointly announced 
modifications in the arrangements 
under which Durham have been the 
sole distributors of neoprene in the 
U.K. The Du Pont Co. (United 
Kingdom) Ltd. has been formed to 
manufacture and sell neoprene in the 
U.K. and European markets and sales 
of neoprene will now be made in the 
name of this company. 

Durham Raw Materials will act as 
sales agents until January 1, 1959, 
when they will surrender the agency. 
It is stated that the change-over has 
been made on terms which are accept- 
able to both parties. 

x 

A year ago John Dalglish of Glasgow 
and Proctor & Schwartz of Phila- 
delphia fused their interests. Now Artos 
of Hamburg have joined the Group. 

The object of this international 
alliance is to widen the scope of all 
three firms. 
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This illustrated report on recent developments is associated with 


a reader service that is operated free of charge by our Enquiry 


Bureau. Each item appearing in these pages has a reference num- 


ber appended to it; to obtain more information, fill in the top 


postcard attached, giving the appropriate reference number(s), 


and post the card (no stamp required in the United Kingdom). 


Flow failure alarm 


\n alarm designed to provide visible 
and or audible warning when the free 
flow of coal or other solids in an en- 
closed pipe or chute is arrested, is 
being marketed by Bailey Meters & 
Controls Ltd. 

The unit causes virtually no obstruc- 


ation being an amplification of the 
vibration caused by the material in 
progress. CPE 812 


Oil-tight control units 
Heavy-duty, oil-tight control units 
—pushbuttons, indicating lights and 
selector switches—which require less 


tion to flow, the makers state, oper- than 1} in. of back panel space, are 

















GIANT FUME HOODS 


A new method of construction makes possible the design and construction of 
exceptionally large PVC acid-resisting fume hoods such as the one shown above. 
These hoods rely for their strength on mild-steel tubing which is completely sealed 
in PVC. Special jointing unions permit the framework to be built to any design 
speedily and efficiently. 

After assembly of the main framework, it is sheeted in with \-in.-thick Cobex 
rigid PVC; using this method of construction, hoods may be transported in one 
section (normally impossible with a conventional PVC structure) or alternatively 
assembled in sections on site. 

The manufacturers, Turner & Brown Ltd., claim 100°;, protection from acid 
fumes, with a frame equivalent in strength to a mild-steel tubular structure, and yet 
lightweight for ease of installation. 

Turbro fume hoods are available with transparent Cobex PVC sheeting or 
uses mmesVely Opaque sheeting with porthole light fittings as shown in the photograph. 

CPE 813 
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announced by Igranic Electric Co. 

Ltd. Flexibility in circuit arrange- 

ments is another feature claimed. 
CPE 814 


Sample divider 


A laboratory unit is being manu- 
factured by the Pascall Engineering 
Co. Ltd. for quickly obtaining a small 
representative sample of bulk powder 
for sieve analysis of the particle size 
range. 

The unit consists of a stationary 
hopper mounted over a rotating cone 
distributor fitted to a turntable on 
which receiving bins are securely held 
by easily detachable clips. The cone 
and receiving bins rotate at 40 r.p.m. 
and the material cascades from the 
hopper on to the cone distributor and 
into six separate receiving bins, each 
division retaining the same proportion 
of particle sizes present in the bulk 
material. CPE 815 


New type of rubber cuts costs 


By the use of a new type of natural 
rubber, called SP (Superior Process- 
ing) rubber, a substantial saving may 
be made in the manufacturing costs of 
rubber products—with an improve- 
ment in quality. 

According to information issued by 
the Natural Rubber Development 
Board the processing advantages of 
the rubber are extruding—faster pro- 
duction, smoother surface, lower die 
swell; calendering—better surface, 
gauge closer to setting, wider temper- 
ature range permissible; re-working— 
less degradation of compounds; pan 
curing—reduced sag and less dis- 
tortion of extrusions, less cloth mark- 
ing in wrapped cures, less water mark- 
ing in open cures. 

SP Rubber was developed initially 
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by the Rubber Research Institute of 
Malaya and in the later stages by the 
British Rubber Producers’ Research 
Association at Welwyn Garden City. 
It is produced in Malaya by mixing 
vulcanised and normal Hevea latex and 
is coagulated and worked up into 
crepe, air dried sheet and smoked sheet 
in the conventional way. CPE 816 


Steel flooring panels 


Now being produced is Owen-Tread 
steel flooring, which consists of open- 
type floor panels. These are available 
cut to specific requirements or sup- 
plied to standard widths of 36 in. 
The panels are made by the Industrial 
Storage Division of Rubery, Owen & 
Co. Ltd. in two weights; ‘heavy 
duty,’ of all welded steel strip with an 
average height of 21 Ib./sq. ft., and 
‘ lightweight ’ of flat steel weighing 8? 
Ib./sq. ft. Both types are claimed to be 
non-slip, clean and hygienic and allow 
80°/, light penetration, making them 
ideal for use as stair treads, open grids 
for floors where heating or other 
appliances are installed below floor 
level, for inspection pits, for internal 
roof walkways, access gangways, and 
any floor where a strong open mesh- 
work is required. CPE 817 


‘ Polyzote’ 
expanded polystyrene 

A plastic which expands in the 
mould to form the finished product 
instead of being compressed into 
shape is announced by Expanded 
Plastics Ltd., a subsidiary of Expanded 
Rubber Ltd. It is marketed under the 
registered trade name Polyzote. 

Polyzote is a polystyrene into which 
a chemical agent has been introduced. 
Under heat treatment, the chemical 
forms a gas which expands and, 
within the confines of the required 
mould, sinters the expanded plastic 
granules into a rigid mass of remark- 
able strength for its density yet 
capable of being cut with a knife. 

By enclosing the granules in a metal 
mould, expanded polystyrene to re- 
quired shapes is obtained. Mouldings 
can, therefore, be made for those 
applications for which board material 
or fabricated articles are not entirely 
suitable and Expanded Plastics Ltd. 
provide a complete service for supply- 
ing mouldings to customers’ require- 
ments. 

Lightness, low thermal conductivity, 
buoyancy, low water absorption, high 
shock absorption and electrical pro- 
perties are some of the qualities 
claimed for the material. CPE 818 
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View of rotary processing unit showing driving unit coupled to cylinder. 


Rotary heat exchanger 


The Clarke-Built closed system of 
continuous rotary processing has been 
developed out of the need for a heat 
exchanger in which viscous liquids, 
and those containing a high proportion 
of undissolved solids, can be efficiently 
processed above their normal boiling 
points or below 0°C. 

Their Rota-Pro is a rotary, scraped- 
surface heat exchanger and consists 
basically of a processing cylinder 
which is fabricated from non-corrosive 
metal and faced with hard chrome 
internally, then honed to a mirror 


surface. Inside this cylinder there is 
a rotating mutator shaft fitted with 
two scraper blades of hardened stain- 
less steel. The shaft normally revolves 
at a fixed speed, selected for the par- 
ticular liquid to be treated. The pro- 
cessing cylinder is surrounded by a 
jacket for the heating or cooling 
medium; this in turn is heavily 
insulated and sheathed with stainless 
steel. The jacket can be arranged for 
high-pressure steam heating, liquid 
heating or cooling, or direct expansion 
cooling by ammonia. CPE 819 


Computing relays 


Foxboro-Yoxall have introduced a 
range of computing relays, based upon 
the M/58 Consotrol controller design. 
The arithmetical operations performed 
by the new relays are claimed to 
extend the scope and flexibility of 
measurement and control systems. 

The relays, of which there are seven, 
are of the force balance type and 
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operate normally in the range of 3 to 
15 p.s.i. for input and output signals. 
Six of the relays are individually 
capable of such operations as adding, 
subtracting, multiplying and dividing, 
while the seventh is a general-purpose 
or universal relay which can be made 
to perform any of these operations. 


CPE 820 
OUTPUT 
SUPPLY 
c 8 a 
fq 
i R ny I 

















Diagram showing working principles of computing relay. 


CHEMICAL & PROCESS ENGINEERING, January 1958 








SSC 


SS — ee ee ee el 





Cut-away view of heat exchanger showing features of new design. 


Moulded PVC fans 


Sturtevant Engineering Co. Ltd., 
in conjunction with Acalor (1948) Ltd., 
have produced a range of moulded 
PVC fans based on their original 
Monogram series. These fans, designed 
in particular to meet the need for 
exhausting corrosive fumes, have 
moulded casings and fully moulded 
PVC impeller, thus permitting high 
operating speeds and efficiencies. 

CPE 821 


Split-second check on timing 


A portable process-timing meter, 
the T.D. 50, registers its results in 
minutes, seconds and decimals of a 
second on three separate and distinc- 
tive dials. It is stated that the decimal 
hand cannot stop between strokes on 
the split-second dial and accordingly 
* dead-on register ’ is always indicated 
and the reading always correct. 

Industrial Timing Instruments are 
the suppliers. CPE 822 


Automatic monitoring 
of heat zones 


A system aimed originally at the 
automatic control and supervision of 
the heater zones on a machine for 
bulking synthetic yarns, has other in- 
dustrial applications where it is de- 
sired to keep a number of heat zones 
on the same temperature. 

The temperature within each zone 
is measured by a thermocouple within 
the zone. Any deviation in temper- 
ature is displayed on an error indi- 
cator which is mounted with the 
scanning switch at the end of the 
machine. 

[n situations where it is not possible 
to apply the electrical control system, 
there is a great use for the system of 


automatic monitoring which gives a 
continuous check on all temperature 
points and brings to light any fault 
which may arise, whatever type of 
temperature control happens to be 
incorporated. Makers are Fielden 
Electronics Ltd. CPE 823 


New floating head 
in heat exchanger 


The Impervite tube-and-shell-type 
heat exchanger manufactured by Falls 
Industries Inc., of the U.S., is now 
furnished with an improved design 
which permits all of the impervious 
graphite at the forward end of the 
exchanger to be held in positive com- 
pression between heavy steel plate. 
It is claimed that this new design 
imparts greater strength to the floating 
end of the exchanger, and provides 
for a more positive packing between 
the machined metal surfaces of the 
tube sheet skirt and the shell flange. 

CPE 824 








Baeowes. 


Timing meter. 





Steel flooring panels. 


Two views of moulded PVC fan for exhausting corrosive fumes. 
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New silicone chemical intermediates 


Four new silicone chemical inter- 
mediates—organofunctional silanes— 
which have made an appearance in the 
United States are stated to be unique 
in that they can be reacted with 
organic chemicals as organic chemicals. 
The key to this organic reactivity, ex- 
plain Union Carbide International Co., 
is that they have been able to add 
functional groups to the conventional 
organosilanes. 


From work already done in the 
field of organofunctional silanes, it 
would appear that they can be useful in 
the modification of ingredients of, for 
example, lubricants, greases, emulsi- 
fiers, anti-static agents, sizing and 
finishing agents, cosmetic preparations, 
pharmaceuticals, synthetic resins, eco- 
nomic poisons, and flame-retarding 
materials. 

CPE 827 





Rust prevention 
at high temperatures 


For the protection from rust of steel 
chimney stacks, furnace doors and 
other steelwork subjected to high 
operational temperatures, a coating 
known as Glostack is being offered by 
Corrosion Ltd. It is a metal coating 
supplied in liquid form, and is applied 
by normal paint techniques. The 
coated article may be put back into 
service as soon as the coating is touch 
dry, which takes about 2 hr. 

Experience during development has 
proved that the Glostack coating will 
stand up to temperatures well over 
800°F. for long periods. In addition, 
state the makers, it has the important 
property of being stable and unharmed 
by a wide range of temperatures from 
normal atmospheric temperatures to the 
upper limit quoted above. CPE 825 


Refractory protective coatings 


A new range of refractory protective 
coatings include several types to deal 
with varying conditions. They are all 
supplied in the form of a dry powder, 
which for use is mixed with water to 
a thick creamy paste and applied by 
brushing, spraying or trowelling. The 
coating thickness is from jj to } in. 
After application, the furnace is fired 
and the temperature steadily increased 
up to the point where vitrification is 
reached. 

The coating, after fusing, remains 
as a strong, continuous, monolithic 
lining that prevents cracking of the 
underlying refractories. The coating 
also penetrates and seals the pores of 
the refractories, and forms a barrier 
to gases and particles. The coating 
also acts as a binder for loose particles 
and cracked portions. 

It is claimed that, as the coating 
gives a gas-tight seal, its use results 
in considerable fuel savings, higher 
efficiency and less frequent relining. 
The coating resists slagging and is 
not readily wetted by slag. 

Coltrate Ltd. are the suppliers. 

CPE 826 
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Computer-controlled 
flame profiling 
Flame-cutting machines, in which 
the operation is controlled by an 
electronic computor, have been de- 
monstrated by British Oxygen Gases 
Ltd. Research has been carried out by 








NEW HEATING MANTLE RANGE 

A simplified range of heating mantles, 
the MY series, has been introduced by 
Electrothermal Engineering Ltd. This 
range is aluminium-housed and fitted 
with elastic and aall-flexible heating 
element. An insulated coil of nickel- 
chrome resistance wire is attached to the 
knitted glass fabric in coiled form, with 
increasing pitch from the bottom up- 
wards, giving a larger concentration of 
heat on the bottom of the flask and 
decreasing towards the equator. The 
element operates at black heat, thus 
reducing fire risks to an absolute mini- 
mum. This combination of a flexible 
heating element fitting to the shape of 
the flask, with an aluminium casing, 
results in a robust, shockproof heating 
mantle of simplified design. CPE 828 





British Oxygen and Ferranti for some 
time, preliminary investigations being 
directed in the first instance to ship- 
yard applications since the extensive 
use of profiled plate in shipbuilding 
makes automatic control particularly 
attractive in savings on time and cost. 
However it is anticipated that the de- 
velopment of the automatic flame 
profiling machine will have particular 
significance in all branches of heavy 
engineering which are concerned with 
the fabrication of steel plate. 

Computer controlled cutting eli- 
minates the need for many of the con- 
ventional stages between the drawing 
board and the cutting machine. The 
machine receives its instructions from 
a magnetic tape, and operation there- 
after is entirely automatic as to shape, 
correction of error and monitoring of 
the services supplying the cutting 
machine. 

It is not necessary for any manu- 
facturer using automatic flame cutting 
to own a computer since a centralised 
computer service is available and users 
can purchase time on this as required. 

CPE 829 


Advance in organic isocyanates 


With the bringing into production 
at their Huddersfield factory of a new 
plant built specially for making organic 
isocyanates, I.C.I. Dyestuffs Division 
have issued details of four new brands 
of Suprasec isocyanates which greatly 
supplement and to some extent also 
replace the established Suprasecs C and 
DX marketed two or three years ago. 

The Suprasec curing agents are sup- 
plied and used in conjunction with 
various polymeric reactants to produce 
flexible foams, rigid foams, soft and 
hard rubbers, lacquers, textile coat- 
ings, electrical insulating compositions 
and adhesives. These products are 
claimed to possess excellent physical 
and mechanical properties, as well as 
outstanding resistance to chemicals 
and ageing. CPE 830 


Welding electrode holders 


Following their introduction from 
America of the fackson A.3.S. elec- 
trode holder, Lincoln Electric Co. 
Ltd. have now commenced full-scale 
manufacture of two smaller models. 
Both have crown channel type jaws of 
98°,, copper alloy and are thoroughly 
insulated, with full protection from 
accidental arcing. The jaws have 
fibre-glass reinforced plastic insulator: 
for greater heat resistance and dur- 
ability, with specially designed handles 
to give greater ventilation and operator 
comfort. CPE 83! 
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Personal Paragraphs 





* Mr. R. G. Lewis, formerly general 
manager of Birwelco Ltd. and Brown 
Fintube (Great Britain) Ltd., and a 
director of Petrochem GmbH., Ger- 
many, and of Servotomic Ltd., has 
now been appointed a director and 
general manager of the two former 
companies. 


Mr. H. Wigan, M.c., director of 
Amber Oils Ltd. and of Amber Phar- 
maceuticals Ltd., has been appointed 
a director of the Amber Chemical Co. 
Ltd. He is particularly concerned 
with the company’s combustion addi- 
tives and fuel improvers. 


* Mr. F. B. Rider has been 
appointed as sales manager of Thermo- 
control Installations Co. Ltd. He was 
previously senior sales engineer in a 
well-known firm of thermal and oil 
burner control manufacturers. He 
started his career in the research and 
development laboratories of an instru- 





Protection of Plant 
and Equipment, etc. 
(Concluded from page 18) 


enable a somewhat thicker film to be 
applied. Experience is showing that 
the phenolic-modified epoxy type is 
satisfactory for petroleum products. 
One of the best types of coating for 
that purpose, however, is the amine- 
cured epoxy type, as this can be applied 
in One Coat to give a dry film thickness 
of about 1.5 mil. To obtain satis- 
factory results with this type, it is 
essential that the steel surface should 
be etched either by pickling or blasting 
with very fine grit and to obtain the 
optimum properties it is necessary to 
stove the film for 3 to 5 min. at about 
200°C. Remarkably good results have 
been obtained over a period of three 
to four years with the amine-cured 
epoxy lining, as the coating remains 
firmly adherent even if the drum is 
severely dented or damaged. 
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Mr. F. B. Rider. 


ment manufacturing organisation, and 
subsequently served with De La Rue 
Ltd. and Matthew Hall Ltd. 


%* Mr. N. C. Lake has been appointed 
a director of Head, Wrightson & Co. 
Ltd., with the position of deputy 
managing director. He will be respon- 
sible for the co-ordination of Head, 
Wrightson group sales to the iron and 
steel industry. 


* Mir. C. Jackson, M.B.E., manager 
of the precious metals refinery of the 
Mond Nickel Co. Ltd., is relinquish- 
ing his appointment, having reached 
retirement age. He joined the firm in 
1919 as manager of the experimental 
precious metal refinery in Southwark 
and was responsible for the direction 
of the process researches which formed 
the basis for the present refinery, now 
one of the largest in the world. He 
will be succeeded by Mr. A. R. Raper. 


% At the annual general meeting of 
the British Tar Confederation the 
following were elected as officers of 
the Confederation for the year 1957 
to 1958: Mr. R. H. Thomas, 0.8B.£. 
(member of the National Coal Board), 
president; Mr. L. W. Blundell (con- 
troller of by-products, North Thames 
Gas Board), honorary treasurer; Mr. 
S. Robinson (chairman, Midland Tar 
Distillers Ltd.), chairman of the 
executive board; Sir Henry F. H. 
Jones, M.B.E., M.A. (deputy chairman, 
Gas Council), and Lt.-Col. P. F. 
Benton-Jones (United Coke & 
Chemicals Co. Ltd.), vice-chairmen 
of the executive board. 
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The Leonard Hill 
Technical Group— January 


Dairy Engineering—Liquid Milk 
in Many Forms; Slot Machines for 
Higher Milk Sales; Yogurt; ‘ Vita- 
minised Milks’ More Milk Powder 
for Less Labour. 


World Crops—lInsect Enemies of 
Tropical Timber; Teak Forests of 
Northern Thailand; Afforestation of 
the Swamplands of Finland. 


Petroleum—Review of Refining 
in Great Britain; Steels for the Petro- 
leum Industry; Construction at 
Fawley Refinery. 


Atomics—Metallurgical Develop- 
ment and Atomic Energy; Mass 
Transfer; Metallurgical Research. 


Automation Progress—Czecho- 
slovak Machine Tool Progress; New 
Developments in Ultrasonic Machin- 
ing; Probabilistic Machines. 


Corrosion Technology—High 
Temperature Hydrogen Sulphide 
Corrosion in Commercial ‘ Sova- 
former’ Units; Polyvinyl Chloride 
Tape in Corrosion Mitigation Pro- 
grammes; The Protection of Steel 
Structures in Salt Atmospheres; 
Underground Corrosion. 

Fibres—Textile Chemistry—Some 
American Developments; Chemicals 
in the Manufacture of Synthetic 
Fibres; Fabrics Containing Cotton- 
Type Terylene Polyester Fibre. 

Paint Manufacture—Wetting 
Agents; Mica in Emulsion Peints; 
Styrenated Alkyds. 

Food Manufacture—British Ma- 
caroni—A Thriving New Industry; 
Packaging; The Evolution of Con- 
tainer Closures. 


Manufacturing Chemist—In- 
strumentation in the Small Factory; 
Flow Measurement in the Chemical 
Industry; Ilford’s New Laboratory; 
Synthesis of 2-Deoxy-D-Ribose. 











%* Mr. P. Cameron has been elected 
chairman of the Junior Institution of 
Engineers. Mr. W. C. C. Ball and 
Mr. E. M. Baskerville become 
vice-chairmen. 


* Mr. A. J. Somers has retired 
after 36 years with Borax Consolidated 
Ltd.; since February 1946 he has 
been a member of the board of the 
parent company, now Borax (Holdings) 
Ltd. 

Originally engaged as a scientist, 
Mr. Somers spent many years between 
the wars investigating and promoting 
the industrial uses of borates. He 
became sales manager of the company 
in 1940. 


* Dr. R. Holroyd, deputy chairman 
of Imperial Chemical Industries, hus 
been awarded the Castner Gold Medal 
of the Society of Chemical Industry 
for 1958. He will shortly deliver the 
Castner Lecture on some aspect of the 
petrochemical industry. 
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World News 





GREAT BRITAIN 


Oil gas in East Anglia 

Two towns in East Anglia have 
become the first in Britain to have 
a gas supply entirely produced from 
oil, instead of coal. They are Thet- 
ford, Norfolk, and Brandon, Suffolk, 
six miles away. 

Because the towns are in the centre 
of a sparsely populated area, some 
distance from any gas producing 
station, it was uneconomic to include 
them in Britain’s growing system of 
gas grids. So the Eastern Gas Board, 
faced with the need to replace their 
26-year-old plant at Thetford, decided 
to install a Humphreys & Glasgow 
catalytic oil gas plant. 

This plant, which has just com- 
menced operation, is entirely auto- 
matic, and is in two units, each with 
a capacity of 300,000 cu.ft./day of gas. 


Oxygen factory 

A new liquid-oxygen-producing 
plant is being built at Crawley, Sussex, 
by British Oxygen Gases Ltd. The 
plant will also provide liquid nitrogen 
and argon. A compressing station will 
be built for the provision of oxygen, 
nitrogen and air in portable cylinders. 

The new development covers an 
area of 47,000 sq. ft., and the architects 
and contractors are British Oxygen 
Engineering Ltd. Work on the site 





CYCLONE-FIRED 
View of slag extraction plant below the ‘Cyclone’ furnace at 1I.C.I.’s Kynoch 


has already commenced and the plant 
is expected to be in production in 1959. 


New plant for Stanlow 

Work on a new plant for the pro- 
duction of an important aviation gaso- 
line blending component is in progress 
at Stanlow refinery, Ellesmere Port, 
Cheshire. Costing £800,000 and de- 
signed by Universal Oil Products Co., 
this new Udex unit, as it is called, is 
expected to be in operation by mid- 
1958. It will use as feedstock the 
products from the nearby £3}-million 
* platformer ’ unit completed in 1953. 
The design incorporates six columns, 
the two tallest being the 120-ft. solvent 
stripper and the 77-ft. extraction 
column. 

The ‘ platformate ’ feedstock will be 
extracted with a glycol mixture which 
preferentially dissolves the aromatic 
components of the feedstock. The 
aromatic extract is distilled off from 
the solvent and used in aviation gaso- 
line, whilst the insoluble non-aromatic 
portion, or raffinate, will be used 
as an additional feedstock for other 
processes. 


SOUTH AFRICA 


Urea project 

African Explosives & Chemical In- 
dustries Ltd. have awarded to Werk- 
spoor N.V., Holland, the contract for 
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BOILER PLANT 


Works, referred to on another page. 
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the supply of the new urea plant which 
is being provided in connection with 
the company’s £10-million expansion 
plan. This plant will be set up in the 
Modderfontein factory, where most of 
the civil engineering work will be done 


by a South African company. It is 
expected that it will be some time late 
in 1959 before this work is completed 
when the Dutch firm will send its 
technicians out to put the plant intc 
full operation. 


ISRAEL 


Cellulose from corn stubble 

According to the Israel Ministry of 
Agriculture, experiments with plant 
residues for cellulose production have 
led to a plant for production by the 
American Israel Paper Works at 
Hadera of some 15,000 tons p.a. of 
cellulose from corn stubble. Produc- 
tion is scheduled to begin within two 
years. 

FINLAND 

Pulp and paper 

A new company, Puulappi Oy., is 
contemplating the erection of a sul- 
phate cellulose factory with a capacity 
of 80,000 tons p.a. and a paper mill 
with a capacity of 60,000 to 80,000 
tons p.a. at Kemijarvi in N.E. Finland. 


Mining projects 

The State mining company of Outo- 
kumpu Oy. has decided to commence 
mining operations at Kotalahti, near 
Kuopio. Full-scale operations are 
expected to commence in the autumn 
of 1959 and annual production is esti- 
mated at 2,000 tons of nickel and 1,000 
tons of copper and other metals. 


CHILE 


Pharmaceutical plant opened 

The new Pfizer Ltd.’s earthquake- 
proof buildings in Chile incorporate 
the latest features of pharmaceutical 
plant design. With extensive water- 
softening and -purifying equipment 
and its own emergency power supply, 
the factory includes a completely air- 
contioned sterile area for compounding 
drugs and the filling of capsules and 
vials. Equipped to produce fine anti- 
biotics and other pharmaceuticals in 
many forms, from tablets to inject- 
ables, the plant’s capacity is enough to 
supply outside needs as well as those 
of Chile itself. 

The latest in the chain of Pfizer 
production establishments, the Chilean 
factory joins plants already operating 
in Great Britain, Brazil, Canada, 
France, Japan, the Philippines and 
several other countries. New plants 
will be established this year in Italy 
and Turkey. 
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SEASONAL GREETINGS 


The Editor and Staff wish to 
thank all 


| Christmas cards, calendars, diaries 


those who have sent 





| and similar tokens of goodwill. The 
| sentiments they convey are very much 


appreciated and warmly returned. 








HOLLAND 


Manufacture of catalytic agents 
The Royal Sulphuric Acid Works 
late Ketjen N.V.) of Amsterdam are 
undertaking the building of a fourth 
factory for the manufacture of cata- 
lytic agents and other products on 
behalf of the Esso refineries outside 
the U.S. The new plant will be 
operated by Ketjen in co-operation 
with the American Cyanamide Co. 


IRAQ 


Bitumen refinery to be converted 

The Qayara bitumen refinery is to 
be convered to the production of 
ordinary products using crude oil 
piped from Kirkuk. The modified 
refinery will have an annual capacity 
of 400,000 tons, which is estimated to 
be enough to meet the needs of 
Northern Iraq until 1965. Bitumen 
production will be limited to 20,000 
tons p.a., one-third of the original 
capacity of the refinery; the remaining 
needs of the country for bitumen are 
to be supplied from the refinery at 
Daura, near Baghdad, as a by-product 
of the new lubricating oil plant. 





Electrolysis plants 


In our September 1957 issue, page 
365, a report on the Indian fertiliser 
and heavy-water project at Nangal, 
India, stated that the new electrolysis 
plant, capable of producing more than 
25,000 cu.m./hr. of hydrogen, would 
be bigger than any other comparable 
unit completed or under construction 
anywhere in the world. It now appears 
that this was incorrect, as the electro- 
lysis plant of Norsk Hydro-Elektrisk 
Kvoelstofaktieselskab at Vemork near 
Rjukan, Norway, has a production 
capacity of about 33,000 cu.m./hr. of 
hydrogen. The Italian company, 
Oronzio de Nora, who supplied the 
information referred to, have tendered 
their regrets, saying that they did not 
know the correct capacity of the 
Norwegian plant at the time. 





NITROGLYCERINE MANUFACTURE 


Complete remote control has been established for the manufacture of nitro- 

glycerine at the I.C.I. Ardeer factory, Ayrshire (see C.P.E., November, page 425). 

Cameras scan the processing room and relay what they see by closed circuit to 

the remote control room, where two small TV screens are installed on the main 
instrument panel. 





COLOMBIA 

Chemicals 

The Southern Oxygen Co. of 
Washington will shortly set up a fac- 
tory in Colombia, with a capital of 
Ps.2 million, for the production of 
hydrogen, carbon dioxide, heavy acids 
and glycerine. 

Colombia is now reported to be 
self-supporting in sulphuric acid. 


AUSTRIA 


Petroleum project 

The supervisory board of the Oester- 
reichische Mineraloelverwaltung has 
announced plans to build a large oil 
refinery at Schwechat, near Vienna, 
with an annual capacity of 2} million 
tons of crude oil. 


Synthetic rubber development 

A Hong Kong rubber technologist, 
Mr. George Tsai, a member of the 
Institute of Rubber Industry, London, 
claims to have developed a synthetic 
rubber with microcellular properties. 
He and his partner are using this pro- 
duct in the manufacture of Japanese- 
type slippers. Finished goods are said 
to have 80°, Empire content and 
exports are being made to Common- 
wealth and other overseas markets in 
competition with Japanese products. 
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SYRIA 

Oil search 

Exploratory drilling is being carried 
out by the Menhall Oil Co. in its 
concession in North-East Syria. If 
and when sufficient oil is struck, the 
company proposes to build a 300-mile 
pipeline to Lattakia, provided that the 
Syrian Government grants an exploita- 
tion licence. 


GREECE 


Magnesium carbonate mine 


It is reported that the American- 
Austrian Magnesium Co. has now 
taken over the magnesium carbonate 
mine in Vavdos-Chalcidice in imple- 
mentation of the recent agreement 
with the State. Production is expected 
to start shortly with the following 
output: magnesites 23,000 tons, caustic 
magnesium 12,000 tons, and enriched 
chromium 5,000 tons p.a. 


NORWAY 

Aluminium 

The greater part of the output of 
the Mosjoen aluminium works, which 
will come into production shortly, has 
been sold abroad for between the next 
five and ten years, according to press 
reports. 
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IN DUSWIRY REPORWS ooo 


Swedish iron and steel 


In a recent statement the managing 
director of Sweden’s State-owned 
Nortottens Ironworks said that, owing 
to intensified competition, particularly 
in overseas markets, the firm had 
considerable difficulty in disposing of 
its output last year. In an effort to 
increase sales, prices have been tem- 
porarily reduced below the level of 
costs. Output is not, however, being 
reduced and no cuts in the labour 
force are contemplated at present. 

Other Swedish ironworks have also 
recently experienced a falling off in 
new business. At Sandviken the value 
of new orders for certain products was 
as much as 30°/, lower than during the 
first nine months of 1956. A.B. Fager- 
sta Bruk also had fewer new orders, 
while the Uddeholm company was 
forced to lay off workmen at its iron 
piping works at Storfors. 


New nickel alloys plant 

In a letter accompanying the interim 
report to shareholders, Dr. J. F. 
Thompson, chairman of International 
Nickel Co. of Canada Ltd., referred 
to the acquisition by Inco’s oldest 
affiliate, Henry Wiggin, of a plant at 
Hereford for the manufacture of 


specialised nickel alloy products, in- 
cluding the high-temperature Nimonic 
nickel-chromium alloys developed by 
Wiggin with its parent U.K. com- 


pany, the Mond Nickel Co. Ltd. 
Dr. Thompson described the Hereford 
plant as ‘ one of the most modern of 
its type in the world.’ 


Gas in Scotland 


A report on the present and future 
of the gas industry in Scotland with 
an abstract of its annual report and 
accounts appears in a special, illus- 
trated publication of the Scottish Gas 
Board. The amount of coal carbonised 
during the year was 2,344,000 tons, 
a reduction of 2°,, compared with the 
previous year. Tar produced amounted 
to 190,000 tons, of which 29°%, was 
distilled at plants owned by the Board 
and the balance disposed of through 
a co-operative tar scheme or sold to 
private distillers. Production of motor 
benzole increased to 45,000 gal., com- 
pared with 26,000 gal. for the previous 
year. There was a _ considerable 
increase in the use of crude am- 
moniacal liquor as fertiliser for grass- 
land. 

Electronics 

An x-ray spectrograph for high- 
speed, non-destructive analysis of the 
quality and composition of materials 
will be completed early in 1958, says 
the chairman of Solartron in his state- 
ment to shareholders. Another recent 
development is analogue computer 
* building bricks,’ now in use for the 
designing of future atomic reactors. 





Recent Publications 


Rubber lining. In a 64-page illus- 
trated brochure the Dunlop Rubber 
Co. Ltd., St. James’s House, St. 
James’s Street, London, S.W.1, de- 
scribe a complete service for the sup- 
ply and application of heavy-duty 
rubber and allied linings. Details are 
given, with examples, of a number of 
chemical plant applications and tables, 
and graphs cover such data as chemical 
resistance, capacities of tanks, weights 
of lining and structural materials, and 
conversion factors. 

Crystalline boron. A technical 
data sheet giving the physical charac- 
teristics, chemical properties and analy- 
sis of crystalline boron has been pub- 
lished by Borax Consolidated Ltd. 
The company announced last year 
that they were marketing crystalline 
elemental boron in the pure state. 
Copies of the sheet, No. 5-B, can be 
obtained from the company at Borax 
House, Carlisle Place, London, S.W.1. 
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Epoxide resins. Bakelite Ltd., of 
12-18 Grosvenor Gardens, London, 
S.W.1, have recently produced a series 
of advance information sheets on 
epoxide resins, a comparatively new 
group of plastics materials, including 
data on the properties and applications 
of the various grades. 


Resins for surface coating. In 
their booklet No. G6 British Geon 
Ltd., Devonshire House, Piccadilly, 
London, W.1, give information on the 
solution properties of Geon resins 101, 
121, 202 and 425. Some guidance is 
also given on compounding and 
processing. 


Feedwater treatment. Whiffen & 
Sons Ltd., 95 Wigmore Street, Lon- 
don, W.1, have recently published a 
booklet which describes Zerox, a 35% 
w/w solution of hydrazine in water, 
which can be used for the deoxygena- 
tion of boiler feedwater. 
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CHEMICAL PLANT COSTS 


Latest figures to be added to 
our cost indices are for October 
1957, as follows: Plant Construc- 
tion Index—173.2; Equipment 
Index — 166.5. 
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MNES LUNGS 


Institution of Chemical Engineers 


January 21. Symposium on nuclear 
energy (in conjunction with The 
British Nuclear Energy Conference), 
whole day, Church House, London, 
S.W.1. 

January 21. ‘ Production of Boron-10 
by Distillation of Boron Trifluoride,’ 
by P. Netley, 7 p.m., Blossoms Hotel, 
Chester. 

January 22. ‘ Heat Transfer Ana- 
logues,’ by N. L. Franklin, G. T. 
Matthews and J. E. Cook, 7 p.m., 
University of Leeds. 

February 1. ‘ Choice of Materials 
for Sugar-refining Plant,’ by H. M. 
Peacock, 2.30 p.m., Midland Institute, 
Paradise Street, Birmingham. 

February 4. ‘ Mass Transfer be- 
tween Fluidised Particles and a Gas,’ 
by J. F. Richardson and A. G. 
Bakhtiar, ‘Sedimentation and Fluidisa- 
tion, Part 2, by J. F. Richardson and 
A. E. Mitson, ‘ Turbulent Flow of 
Suspensions in Tubes,’ by A. D. 
Maude and R. L. Whitmore, 5.30 
p.m., The Geological Society, Burling- 
ton House, London, W.1. 














Incorporated Plant Engineers 


January 8. ‘The Petroleum In- 
dustry,’ by J. Collins, 7 p.m., County 
Hotel, Theatre Square, Nottingham. 

January 28. ‘Application of Plastics 
in Industry,’ by G. W. Bowley, 7.15 
p.m., South Wales Engineers’ Insti- 
tute, Park Place, Cardiff. 

January 31. ‘ Trade Effluent Treat- 
ment,’ by J. Lakin, 7.30 p.m., Imperial 
Hotel, Temple Street, Birmingham. 

February 4. ‘ Testing of Engineer- 
ing Materials, Destructive and Non- 
destructive, by Mechanical, Chemical, 
X-ray and Ultrasonic Means,’ by 
J. A. Menzies, 7 p.m., 25 Charlotte 
Square, Edinburgh. 


Institute of Metals 


February 6. ‘ Corrosion by Liquid 
Metals,’ by B. R. T. Frost, 6.30 p.m., 
17 Belgrave Square, London, S.W.1. 
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